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The Effects of Repeated Exposure to Low-Nutr i t ion Food Commercials 
upon Young Chi ldren's Eating Behavior (153 PP.) 
Director: D. Balfour Jeffrey 
Over the course of the last several decades the American diet 
has been shif t ing from more natural foods to processed foods high 
in calories or fat but possessing l i t t le else of nutr i t ional 
value. In searching for causes for this shif t  researchers have 
turned their attention to the effect of television food advert is­
ing. The effects of these ads upon young chi ldren has been of 
part icular concern because they watch large amounts of TV and 
appear to be part icularly vulnerable to the modeling techniques 
used by advert isers to promote their products. 
Though some work has been done in the area and has suggested 
that the ads do inf luence chi ldren in a variety of ways, the 
effects of the repeti t ion of commercials for low-nutr i t ion foods 
has remained, for the most part,  unexplored. The purpose of 
this study was to assess the effects of the repeti t ion of low-
nutr i t ion food commercials upon young chi ldren's recal l  of the 
advert ised product, att i tudes toward the advert ised product, and 
also upon the amount of the advert ised foods they consume. 
Eighty four- to f ive-year-old chi ldren from a kindergarten in 
Missoula, Montana, served as subjects for this experiment. They 
were randomly assigned to four groups of twenty subjects each, 
three experimental groups and one control group. The variable 
of interest was the effect of repeti t ion of 1ow-nutr i t ion food 
ads, and each of the three groups was exposed to dif ferent 
amounts of this type of food ad. Effects of the ads were 
assessed via a behavioral eat ing test,  a pretend eating test,  
and a structural interview. These measures were administered on 
two consecutive days with the experimental manipulat ion being 
shown immediately after the f i rst test ing and immediately before 
the second. 
Results fai led to show any consistent or strong patterns of 
response to the commercials, except that chi ldren who saw the 
low-nutr i t ion ads recal led them better than the subjects who did 
not see the ads. The most plausible explanation for this lack 
of results was that the degree of exposure to the ads was too 
intense. There seem to be optimum levels of exposure to ads for 
faci l i tat ing dif ferent aspects of a subject 's response, and the 
current study apparently exceeded that optimum level.  Future 
researchers wi l l  want to take these optimum levels into account 
in designing addit ional studies in this area. 
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INTRODUCTION 
The typical American diet currently consists of too many calories, 
especial ly empty calories which provide l i t t le else of nutr i t ional 
value, such as those from sugar and fat (Hegsted, 1979a). Of the ten 
leading causes of death in the United States, six have been correlated 
with this type of diet (United States Senate Select Committee on 
Nutr i t ion and Human Needs, 1977). These data have caused a great deal 
of concern among a variety of health professionals, social act ion 
groups, and publ ic pol icymakers (Action for Chi ldren's Television, 
1977; Federal Trade Commission, 1978). In searching for causes for 
these types of eating patterns, researchers have increasingly been 
turning their attention to the impact of television food commercials. 
Though much of the research has some methodological di f f icult ies 
(Rychtarik, Jeffrey, & Kni ivi la, 1978), there is a small  but growing 
body of l i terature which supports the notion that commercials may have 
a deleterious effect upon chi ldren's eating habits (Federal Trade 
Commission, 1978; Fox, Jeffrey, Dahlkoetter, McLel larn, & Hickey, 1980; 
Goldberg, Gorn, & Gibson, 1978; Lemnitzer, Jeffrey, Hess, Hickey, & 
Stroud, 1979). 
This study explored the relat ionship between television food 
commercials and chi ldren's eating behaviors. More specif ical ly, this 
study investigated the effects of repeated exposures to commercials 
promoting processed foods high in calories, sugar, and fat on the 
eating behavior of young chi ldren. Literature from several areas is 
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reviewed and discussed. This review and related discussion f i rst 
examines four areas: the sorts of foods Americans currently tend to 
eat, the health r isks of eating those kinds of foods, typical American 
patterns of television viewing, and what products are usual ly adver­
t ised on television. Next, research attempting to l ink these patterns 
of television viewing with dietary habits is reviewed and cr i t iqued. 
Third, and last,  results of investigat ions from the f ields of both 
psychology and marketing/advert ising pert inent to the effects of 
repeti t ion of commercials is presented. 
The Typical American Diet and Concomitant Health Hazards 
The American diet has changed drast ical ly since World War I I .  
Food intake has shif ted from more natural,  unprocessed foods to high 
calorie processed foods which are high in sugar, fats, and salt .  For 
example, in recent years per capita consumption of dairy products is down 
21%, vegetables are down 23%, and frui ts are down 25%. Concurrently, 
the consumption of soft  dr inks went up 80%, pies, cookies, and other 
desserts went up 70%, curls, chips and nuts went up 63%, and chocolate 
went up 47% (Navia, 1973; New York State Assembly, 1977). 
Between 1962 and 1978 the consumption of beet and cane sugar has 
remained at about the same level (about 100 1b/person/year);  however, 
the use of corn sweeteners has steadi ly increased and now furnishes 
about 36 1bs/person/year. Thus, per capita consumption of caloric 
sweeteners has increased from 113 lbs. in 1962 to 129 lbs. in 1978. 
A large port ion of this increase can be attr ibuted to an increase in 
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the consumption of soft  dr inks (Hegsted, 1979b). Likewise, fat con­
sumption has increased from about 19 1bs/person/year in 1900 to about 
24 1 bs/person/year in 1973 (U.S. Senate Select Committee on Nutr i t ion 
and Human Needs, 1977). Many of these changes have been too recent to 
f i rmly establ ish their effect upon the health of the American people. 
However, three direct consequences of eating a diet high in sugar and 
fat but low in nutr i t ional value have been described: malnutr i t ion, 
tooth decay, and obesity (New York State Assembly, 1977). 
Though most Americans get more than enough calories to ful f i l l  
their energy requirements for any given day, over one-half  of al l  
Americans eat diets deficient in the necessary proport ions of protein, 
vi tamins, and minerals, and thus are malnourished (New York State 
Assembly, 1977). The increased ingestion of sucrose and fat may have 
contr ibuted to this problem. Both are high in calories and possess 
l i t t le else of nutr i t ional value. Of the calories consumed by a 
typical American, over 15% are accounted for by sucrose and another 
40% are accounted for by fat (Federation of American Societ ies for 
Experimental Biology, 1976; Hegsted, 1979b). Displacing complex 
carbohydrates with sugar not only increases the potential  for 
depriving the body of essential  micro-nutr ients, but also may increase 
the body's need for certain vitamins and places a greater burden on 
the other components of the diet to furnish al l  the necessary nutr ients 
(United States Senate Select Committee on Nutr i t ion and Human Needs, 
1977). The problem of excess sucrose may have more of an impact on 
chi ldren and adolescents as they consume as much as 20% more sucrose 
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than the national norm (New York State Assembly, 1977). 
A variety of sources have demonstrated a correlat ion between 
sugar ingestion and tooth decay (New York State Assembly, 1977; Nizel ,  
1974). The manner and frequency of ingestion of sugar appear to be 
more of a factor in tooth decay than total amount consumed. The 
longer the sugar remains in contact with the tooth the greater is the 
chance of decay. Consuming sugar in the form of st icky toffees or 
sucking-type hard candies keeps the sugar in the mouth for long 
periods of t ime. Likewise, frequent snacking of sugared foods would 
have the same effect.  
The ini t iat ing .  .  .  [decay] .  .  .  producing factor 
is unquestionably sugar sweetened foods l ike cara­
mels, hard candies, cakes, cookies, etc.,  that are 
eaten frequently between meals. Al l  sugar sweetened 
foods, non-retentive as wel l  as retentive, exert this 
dental destruct ive process which means soft  dr inks 
as wel l  as toffees. But .  .  .  the more retentive 
the foods, the longer the period of tooth decalci f i ­
cat ion (Nizel,  1977, p. 7).  
I t  is estimated that 98% of American chi ldren have tooth decay and by 
age 55 half  of the U.S. populat ion have no teeth (United States Senate 
Select Committee on Nutr i t ion and Human Needs, 1977). 
Dr. Abraham E. Nizel of Tufts University School of Dental Medicine 
described the extent of the problem by saying, 
I t  is said that .  .  .  [tooth decay] .  .  .  develops so 
rapidly that i f  al l  the 100,000 dentists in the United 
States restored decayed teeth day and night, 365 days a 
year, as many new cavit ies would have formed at the end 
of the year as had just been restored during the 
previous year (1974, p. 1).  
The costs of treating tooth decay are enormous. In 1971 only 40% of 
the U.S. populat ion saw dentists and $2 bi l l ion was spent on repair ing 
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decayed teeth, and i t  was est imated that an addit ional $8 bi l l ion per 
year would be needed to repair completely the damage caused by tooth 
decay (Nizel ,  1974). 
There appears to be l i t t le doubt that the frequent consumption 
of highly sugared foods contr ibutes substantial ly to the pervasive 
health problem of tooth decay. Since, as previously mentioned, 
chi ldren and adolescents consume 20% more sugar than average, they 
would appear to be part icularly vulnerable to this health r isk. 
Obesity is the third result  correlated with consuming dispropor­
t ionate amounts of high-fat,  high-sugar foods. Estimates of the 
proport ion of overweight people in the United States say that about 
25% of chi ldren and 40% of adults fal l  into this category (Col l ipp, 
1975; Mayer, 1968). Serious psychological and physiological concom­
i tants of obesity have been identi f ied. People who are overweight 
frequently display personal i ty disturbances such as extreme self-
consciousness, poor self- image, depression, and interpersonal suspi­
ciousness. Overweight people often view their bodies as grotesque 
and ugly and attr ibute similar perceptions to others. Being over­
weight in chi ldhood may lead to feel ings of inadequacy, doubts about 
one's self-worth, and may cause the chi ld to be social ly withdrawn and 
shy (Burch, 1973; Col l ipp, 1975; Jeffrey & Katz, 1977; Monello & Mayer, 
1963). Heart disease, stroke, cancer, diabetes, arteriosclerosis, 
and cirrhosis, six of the ten leading causes of death in the United 
States, have been associated with obesity (New York State Assembly, 
1 977). 
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Obese people typical ly consume disproport ionately large amounts 
of high-fat,  high-sugar, high-calorie foods and thus are greater 
r isks for elevated levels of serum cholesterol and tr iglycerides 
which have been posit ively correlated with incidence of heart and 
blood disorders (Armstrong, 1976; Col l ipp, 1975; Conner, 1977; Mayer, 
1968; Meneely and Batterbee, 1977; United States Senate Select Committee 
on Nutr i t ion and Human Needs, 1977). Just the fact that an obese 
person carr ies around excess weight has been shown to lead to cardio­
vascular problems, muscular and skeletal problems, metabol ic problems, 
and increased mortal i ty rate (Jeffrey & Katz, 1977). In addit ion to 
these costs of obesity there are the f inancial costs. Over 400,000 
people seek treatment for obesity weekly (Stunkard, 1979) and i t  has 
been est imated that each minute over $16,000 is spent on some sort of 
dietary device or program. 
Americans tend to eat a diet which is high in calories fat,  and 
sugar, but low in overal l  nutr i t ional qual i ty. This type of diet is 
having some adverse impact upon the nation's health, leading to alarm­
ing rates of malnutr i t ion, obesity, tooth decay, and other attendant 
health related dif f icult ies. The costs of these health problems from 
a psychological,  physiological,  and f inancial point of view, are 
staggering. Health professionals are becoming increasingly alarmed 
about these nutr i t ional/dietary trends. In 1977 the United States 
Senate Select Committee on Nutr i t ion and Human Needs recommended 
dietary goals for the United States which included reducing sugar 
consumption by 40%, reducing cholesterol consumption to 300 mg/day, 
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and l imit ing fat consumption to 10% of the dai ly energy requirement. 
Given the above data about the deleterious impact of the American diet,  
most people would heart i ly agree with these recommended changes. How­
ever, to change a behavior one must f i rst understand what controls i t .  
Patterns of Television Watching in the United States 
Ninety-f ive percent of al l  American homes have at least one tele­
vision set, whi le close to one-half  have two or more (Lesser, 1974). 
Television may have become the most effect ive communication medium 
and the strongest social force in America today (New York State 
Assembly, 1977). Virtual ly every chi ld in America watches television. 
The average American chi ld watches over 28 hours of television per 
week and by high school graduation has spent 15,000 hours watching 
television, more t ime than he has spent doing any other single 
act ivi ty except sleep (Comstock, 1975; Nielsen, 1978; Schramm, Lyle, 
& Parker, 1961). During chi ldhood and adolescence the typical Ameri­
can wi l l  view 22,000 commercials each year, or a staggering total of 
350,000 before high school graduation (Choate, 1975). 
A 1977 survey of advert ising on four Chicago television stat ions 
revealed that 70% of the ads directed toward chi ldren were for foods 
high in fats, cholesterol,  and sugar and that only 3% were for frui ts 
and vegetables (Masover & Stamler).  The New York State Assembly 
(_1 977), in a separate report,  stated that over two-thirds of the food 
ads directed at chi ldren were for sugar-added products. Final ly, 
Barcus and Wolkin (1977), in a recent study of afternoon and Saturday 
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morning programming found that nearly two-thirds of the ads for edible 
products were for highly sugared foods. Further, they found that only 
between two and four percent of the ads were for foods such as bread, 
milk, frui ts, and vegetables. 
I t  thus appears clear that American chi ldren watch a great deal 
of television and that the commercials they watch tend to advert ise 
high-calorie, high-fat,  high-sugar foods which are general ly low in 
nutr i t ional value. These are precisely the sorts of foods that are 
contr ibut ing to the poor qual i ty of the typical American Diet.  
Television Advert ising and Social Learning Theory 
I f ,  as many claim (Action for Chi ldren's Television, 1977), tele­
vision foods commercials are inf luencing chi ldren to prefer and consume 
advert ised foods, then social learning theory with i ts emphasis upon 
observational learning, would appear to be a useful way of conceptual­
iz ing how this takes place. Bandura (1971) has stated that there are 
four separate sub-processes which must occur i f  people are to learn by 
watching others: attentional processes, retention processes, motor 
reproduction processes, and motivat ion processes. 
Attentional Processes. Simply exposing someone to a model does 
not insure that the desired behaviors wi l l  be discriminated from among 
the numerous characterist ies displayed by the model. The observer 
must attend to relevant aspects of the model 's behavior. There are 
at least two ways an observer can be inf luenced to attend to a behav­
ior.  I f  the behavior displayed by a model can be discerned to lead 
to outcomes desired by the observer, the behavior is more l ikely to be 
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attended to and imitated. Secondly, i f  the model possesses qual i t ies 
admired by the observer ( i .e.,  power, prest ige, social competence, 
interpersonal attract iveness, etc.),  again the behavior is more l ikely 
to be attended to and imitated (Bandura, 1969; Blake, 1958; Campbell ,  
1961). Addit ional ly, people do not simply reproduce al l  the character­
ist ics of a preferred model. Behavior of those exposed to mult iple 
models wi l l  typical ly incorporate elements of each model 's behavior. 
Retentional Processes. The modeled behavior must be remembered 
i f  i t  is to be reproduced. The behavior observed in the f i rst stage 
must be stored in the observer's memory. Two storage processes have 
been identi f ied, a visual imaginal system used by very young chi ldren, 
and a verbal system. As chi ldren come to use the verbal system more, 
they become able to acquire and retain information more quickly and 
for longer periods of t ime. Rehearsal of a behavior, whether overt or 
covert,  faci l i tates acquisit ion and retention. 
Motor Reproduction Processes. The observer must not only attend 
to and remember the relevant behaviors, but also retr ieve and enact 
them. He must be able to combine the observed behaviors according to 
an observed pattern. The degree to which the exhibited behavior 
paral lels the modeled behavior depends largely upon whether or not 
the observer possesses the required component ski l ls.  Having pre­
viously acquired the necessary component ski l ls wi l l  enable the 
observed behavior to be modeled more accurately. Addit ional ly, the 
observer must have the necessary physical characterist ics to perform 
the response. 
Motivat ional Processes. Unless a behavior is encouraged in some 
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manner, i t  may never be performed even though the f i rst three processes 
have taken place. Observing models punished for exhibit ing a behavior 
does not necessari ly inhibit  acquir ing the behavior, but does affect 
performance of the behavior. By offer ing incentives for the perform­
ance of behavior for which a model was punished, i t  has been shown that 
the observed behavior had, indeed, been learned (Bandura, 1965). 
Observational learning has been shown to affect numerous behaviors: 
al truism (Bryan & Test, 1967; Rosenhan & White, 1967), phobias (Bandura, 
Grusec, & Menlove, 1967; Hi l l ,  Liebert,  & Mott,  1968), aggression 
(Bandura, 1973), and language acquisit ion (Lovaas, 1966; Lovaas, 
Berberich, Perloff ,  & Schaeffer, 1966). The age, race, affect ive 
state, sex, and socio-economic status of the observer have been shown 
to affect the degree of imitat ive behavior acquired. Likewise, learn­
ing is affected by model and relat ionship characterist ics: the extent 
to which the model controls resources valuable to the observer, his 
status, age, sex, perceived degree of ski l l ,  social status, the nature 
of the affect ive relat ionship between the model and observer, and the 
degree of nurturance in the relat ionship (Bandura, 1971; Flanders, 
1968). Part icularly relevant to the current discussion are studies 
on the relat ive eff icacy of l ive, f i lmed, and cartoon models. Bandura, 
Ross and Ross (1963) found no dif ference in observed learning between 
observers exposed to l ive, f i lm, or cartoon models. Ut i l iz ing both 
l ive and f i lmed presentat ion of a model Kl inger (1967) also found no 
dif ference in degree of learning. Indeed, there appears to be l i t t le 
doubt that both chi ldren and adults acquire assorted behaviors through 
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observational learning, no matter i f  the model is l ive, f i lmed, or a 
caricature (Bandura, 1973; Liebert,  Neale, & Davidson, 1973). 
[An] .  .  .  inf luential  source of social learning is the 
abundant and varied symbolic modeling provided by tele­
vision, f i lms, and other visual media. I t  has been 
shown that both chi ldren and adults acquire att i tudes, 
emotional responses, and new styles of conduct through 
f i lmed and televised modeling . . . .  In view of the 
eff icacy of,  and extensive publ ic exposure to, tele­
vised modeling, the mass media play an inf luential  
role in shaping behavior and social att i tudes 
(Bandura, 1977, p. 39). 
A second issue relevant to observational learning via television 
is the role of vicarious reinforcement. Vicarious reinforcement is 
defined by Flanders (1968) as "the operation of exposing .  .  .  [the 
observer] . . .  to the procedure of presenting a reinforcing st imulus 
to .  .  .  [the model] .  .  .  after and contingent upon a certain response 
by .  .  .  [the model]" (p. 319). Imitat ive behavior is highly inf lu­
enced by reinforcement (Flanders, 1968). By promising future benefi ts 
to be reaped from current use of a product advert isers provide sub­
stantial  vicarious reinforcement and thus induce viewers to purchase 
the advert ised products. 
Promoters rely on vicarious reinforcement to increase 
the l ikel ihood that observers wi l l  respond in the 
recommended manner. In posit ive appeals, adaptive 
behavior is depicted as result ing in a host of reward­
ing effects. Commercials promise that drinking 
certain beverages or using a part icular hair lot ion 
wi l l  win the admirat ion of attract ive people, enhance 
job performance, bolster posit ive self- images, 
actual ize individual ism and authentici ty, tranqui l-
ize irr i table nerves, and arouse the affect ions of 
spouses (Bandura, 1977, p. 52). 
Fit t ing television food commercials into the four processes which 
must occur i f  observational learning is to take place is a relat ively 
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easy task. Television is part icularly well  suited to catch people's 
attention. "Some forms of modeling are so intr insical ly rewarding 
that they hold the attention of people of al l  ages for extended 
periods. This is nowhere better i l lustrated than in televised model­
ing" (Bandura, 1977, p. 24). One rarely needs to compel a chi ld to 
watch television. Television food commercials directed at chi ldren 
with their typical emphasis upon plenty of act ion, catchy j ingles, 
and a variety of models seem well  designed to catch and hold a young­
ster 's attention. There is a substantial  body of l i terature attest ing 
to the abi l i ty of viewers to retain the content of commercials. These 
studies have employed recal l  of advert ising slogans and commercial 
messages as at least one measure of advert ising impact (Atkins, 1975a; 
Atkins, 1975b; Barry and Hansen, 1973; Gorn & Goldberg, 1980; Liefeld 
& Norsworthy, 1974; Rust & Watkins, 1975; Shimp, Dyer, & Divi ta, 1975; 
Ward & Wackman, 1972; Zuckerman, Ziegler, & Stevenson, 1978). As far 
as being able to reproduce the behavior, except for those individuals 
too young or handicapped to feed themselves, everyone possesses the 
requisi te motor ski l ls to perform the behavior of feeding themselves. 
Final ly, motivat ion to engage in the behavior could come from several 
sources. When the individual became hungry, and assuming the food 
tasted good, this reinforcement would probably lead to future consump­
t ion of the product. Vicarious reinforcement could be provided by the 
thoughts and images, which have been suggested by the ads, of poten­
t ial  benefi ts (having lots of fun, making fr iends, etc.) which one 
wi l l  attain because of consuming the product. 
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Research on the Effects of Television Commercials 
on Chi ldren's Eating Behavior 
Due to methodological weaknesses in most of the research attempt­
ing to l ink television food commercials with food preferences and 
consumption, l i t t le substantive evidence exists at this t ime. In 1977, 
the National Science Foundation came to the fol lowing conclusion: 
While various stat ist ics have been ci ted by part ies con­
cerned with nutr i t ional health of the U.S. populace, 
including chi ldren, no^ evidence direct ly l inks televised 
food commercials to these stat ist ics since the appropri­
ate studies have not yet been conducted to examine the 
al leged l inkage (p. ix).  
A careful look at the l i terature reveals the reasons for this 
si tuat ion. In a recent methodological review of the l i terature 
Rychtarik et al .  (1978) discussed the weaknesses which were found in 
37 major studies located using standard l i terature review procedures. 
Fif ty-seven percent of the investigat ions were survey or natural f ield 
investigat ions providing useful data about patterns among a variety 
of variables, but not al lowing for the establ ishment of cause-and-
effect relat ionships. Eighteen did not use random sampling and/or 
assignment procedures. This results in samples which were not repre­
sentat ive of the populat ion as a whole and thereby l imits the 
general izabi l i ty of any results. A major cr i t ic ism of this body of 
research is the sole rel iance upon self-report,  att i tude, or recal l  
of content dependent measures. The relat ionship of these measures to 
overt behavior (actual purchases, amount consumed, etc.) is highly 
questionable. Indeed, recent evidence suggests there is l i t t le, i f  
any, relat ionship between self-report of food preference and amount 
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consumed (Jeffrey et al . ,  1980). Though age was a frequent primary 
variable, sex, race, and socio-economic status received l imited atten­
t ion, despite evidence that these could have inf luenced the results. 
Final ly, the rel iance on survey/self-report studies which provided 
categorical data l imited the stat ist ical tests which could be used. 
Moreover, even when the use of continuous variables al lowed for the 
use of more powerful analyses, the analyses employed were not always 
used appropriately. Rychtarik et al . 's (1978) conclusion is that 
there is a need for more wel l  designed experimental investigat ions 
correct ing for the above f laws and thus al lowing for cause-and-effect 
relat ionships to be explored. Final ly, as Rychtarik et al .  note, 
there is,  perhaps, a more pressing need for dependent measures which 
ref lect the behavior of ult imate interest — actual amount consumed. 
Despite the picture painted by the National Science Foundation's 
1977 statement and the review by Rychtarik et al . ,  there is a small  but 
growing body of research which is trying to employ more methodological ly 
sound experimental procedures which include more behavioral measures of 
chi ldren's responses to TV commercials. 
Galst and White (1976) investigated the relat ionship between age, 
television viewing, and purchase inf luence attempts. They found that 
purchase inf luence attempts increased with both age and viewing. 
Cereal and candy were also found to be the most frequently requested 
and most frequently advert ised food products. 
Goldberg et al .  (1978) exposed chi ldren to either pro- or low-
nutr i t ion food advert isements and looked at how this affected their 
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select ion of snack and breakfast foods. Chi ldren's select ions were 
demonstrated to be inf luenced by the ads they saw. Those who saw ads 
for highly sugared foods selected more of the sugared foods, whi le 
those who saw the pro-nutr i t ion publ ic service announcements selected 
more frui ts and vegetables. This study ut i l ized an innovative method 
of determining subject 's food choices which wi l l  be discussed later in 
this proposal.  
In a prel iminary study Lemnitzer et al .  (1979) compared the effect 
of toy commercials, low-nutr i t ion food commercials, and pro-nutr i t ion 
food commercials on four- and f ive-year-old chi ldren's actual consump­
t ion of foods. Within each product category three 30-second ads for 
three separate products were selected. For example, for the low-
nutr i t ion group ads were selected for Pepsi,  Fri tos Corn Chips, and 
Hershey Chocolate. Within the context of a seven-and-one-half  minute 
Pink Panther cartoon show each commercial was repeated twice, for a 
total of six ads in each condit ion. The chi ldren in the low-nutr i t ion 
ad group signif icantly increased the amount of food they consumed from 
pretest to posttest,  in contrast to chi ldren in the pro-nutr i t ion and 
toy ad groups who did not do so. Furthermore, though al l  condit ions 
saw equal numbers of ads, the chi ldren in the low-nutr i t ion group were 
signif icantly better able to recal l  the content of the commercials. 
However, since there was not a signif icant group by t ime interact ion, 
and the behavioral measures upon which there f indings are based have 
poor rel iabi l i ty,  the authors concluded that these results can only 
offer suggestive support for the inf luence of low-nutr i t ion ads and 
that further fol low-up research is needed. 
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Fox, et al .  (1980) tested four- and nine- year-old chi ldren's re­
sponse to low-nutr i t ional,  pro-nutr i t ional,  and non-food commercials. 
There was a total of f ive minutes fo advert isements in al l  condit ions 
and these f ive minutes of ads were embedded within the same 7-minute 
and 50 second segment of typical chi ldren's Saturday morning program­
ming (a Jetson's cartoon). The group by tr ials by sex interact ion 
suggested that boys seeing low-nutr i t ional ads increased their consump­
t ion of low-nutr i t ional foods, but that gir ls were not affected. Re­
gardless of the type of ad, age did not mediate the effects of the 
commercials. Fox, et al.(1980) used the same general dependent measures 
as Lemnitzer et al .  (1979), and the relat ive high test-retest stabi l i ty 
est imates but low internal consistency est imates makes i t  dif f icult  to 
interpret these results. 
Thus, there is some evidence that television commercials do inf lu­
ence chi ldren's purchase inf luence attempts, self-report of preferred 
snack and breakfast foods, and actual consumption of foods. However, 
given the paucity of data and methodological l imitat ions, continued re­
search appears to be in order. 
Repeti t ion in Advert ising 
The value of repeti t ion for learning of a new response has become 
a sine qua non of learning theory in general and social learning theory 
in part icular. Rehearsal or pract ice has been shown to faci l i tate 
learning a variety of behaviors-
Modeling procedures have been extensively employed, with 
considerable success for many purposes, especial ly for 
developing conceptual and interpersonal modes of behavior. 
In this approach agents of change model requisi te behaviors 
and arrange optimal condit ions for recipients to learn 
and pract ice the act ivi t ies unti l  they are performed 
ski l l ful ly and spontaneously (Bandura, 1969, p. 202). 
Though the process is not completely understood i t  is thought that 
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repeti t ion faci l i tates learning by making "possible the processing of 
material  from short-term memory into the more permanent long-term 
store of memory" (Krech, Crutchfield, Livson, & Krech, 1976, p. 77). 
The instrumental role played by repti t ion in learning has not escaped 
the notice of advert isers. In fact,  the principle of repeti t ion is 
one of the most widely used learning principles in advert ising (Runyan, 
1979; Wright, Warner, Winter, & Ziegler, 1977). A variety of theoret i­
cians and researchers in psychology, marketing, and advert ising have 
explored the effect of repeti t ion on learning in general and specif i ­
cal ly the effect of repeated exposure to television commercials upon 
such variables as awareness, att i tudes, purchase intentions, and actual 
overt behaviors. This l i terature has been reviewed in some detai l  and 
is presented below. To faci l i tate this review the l i terature has been 
divided into four general sect ions: Learning Research, Satiat ion or 
Wearout, Complex Interact ion, and Research on Repeti t ion of Television 
Commercials with Chi ldren. A f inal section with conclusions is also 
included. 
Learning Research. A phenomenon known as "mere exposure" has 
grown largely out of the work of Zajonc (1965, 1968, 1969, 1970) who 
hypothesized that "the repeated exposure of an individual to a st imulus 
is a suff icient condit ion for the enhancement of his att i tude toward 
that st imulus" (Harr ison, 1977, p. 40). Harr ison, in a 1977 review 
of this area, found substantial  support for the general hypothesis 
under a wide range of condit ions. Dimensions such as word meaning, 
l ik ing for nonsense syl lables and ideographs, interpersonal attract ion, 
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l iking of music and art, and agreement with a message have al l  been 
shown to become more favorable simply by increased exposure to the 
st imuli.  Though Harrison (1977) found a great deal of support for 
mere exposure, he concludes there are several variables which may 
l imit or reverse the exposure effect. As st imulus complexity de­
creases so do the mere exposure effects. A similar effect is found 
as one reduces the variabil i ty of the exposure sequence. Finally, 
exposure effects become less l ikely when l i t t le or no t ime interval 
separates the exposure and rating phases. 
Relating these results to television commercials i t  would be 
hypothesized that effects due to mere exposure to the ads could be 
expected to increase as (1) the ad becomes more complex, (2) a 
variety of different ads for the same product are viewed, and (3) a 
delay is introduced between exposure and rating. We wi l l  return to 
these points later in this section. 
Overlearning is a second principle which has been applied to the 
effects of advert ising. Overlearning has been defined as "practice 
beyond the point of complete mastery" (Postman, 1962). Generally, the 
l i terature supports the notion that overlearning faci l i tates reten­
t ion of the material (Gilbert, 1957; Kreuger, 1929; Kreuger, 1930; 
Postman, 1962). In 1972 Craig, Sternthal, and Olshan reported the 
results of an experiment looking at the effects of overlearning on 
the retention of print advert isements using undergraduates as subjects. 
Init ial ly, 100% learning was defined as the point at which at least 
one-half of the subjects could recall  al l  the advert ised brand names. 
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Pilot work indicated this was 12 ads exposed for f ive seconds each, 
and shown seven t imes. A 3 x 4 factorial design with three levels 
of learning (100%, 200%, and 300%) and four retention intervals 
(immediate, 1, 7, and 28 days) was used. The 200% and 300% levels 
of learning were obtained by doubling and tr ipl ing the number of 
t imes the ads were shown (14 and 21, respectively). The 200% level 
of learning resulted in better retention that either of the other 
two condit ions. The authors speculate that the apparent decrease 
in retention at the 300% level could have been due to hosti l i ty 
generated by the repetit iveness of the st imuli.  The hosti l i ty, in 
turn, reduced motivation for retr ieval of the information which had, 
indeed, been learned. An alternative explanation would be that due 
to the tediousness of the 300% condit ion, subjects stopped paying 
attention and i t  was this lack of attention which led to the lowered 
scores. 
With chi ldren watching an average of over four hours of televis­
ion per day, and with current National Association of Broadcaster 
codes for the number of commercials (1976), chi ldren could see as 
many as 20 to 30 food advert isements per day. Given these rates, over-
learning may very well apply to commercial 's impact on chi ldren. 
A f inal aspect of learning theory which has applications to the 
effect of commercials is a typical pattern which has been found for 
learning a series of unrelated words, series of numbers, etc., so-
called "nonsense" information (Jacobovitz, 1965). There are typical ly 
three dist inct phases: f i rst there is a r ise in retention with repe­
t i t ion; second, a plateau is reached where the subject has become 
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satiated with material that has l i t t le interest to him; and third, 
despite increased repetit ion he begins to forget information he has 
already learned. Due to this r ise and fal l  in retention a graph of 
the function would resemble an inverted "U", and thus i t  has come to 
be cal led an inverted U pattern. A number of studies, to be dis­
cussed later, have found that retention of information from television 
commercials fol lows this same inverted U pattern. 
This section has focused upon some applications of learning 
theory and research to commercials. Mere exposure to commercials 
may change a viewer's att i tude in a more posit ive direction. Com­
plexity of the st imulus, variety of presentations, and delay between 
exposure and rating al l  appear to inf luence the mere exposure effect. 
The repetit i ion of commercials may produce overlearning which may 
either faci l i tate or hinder retention, depending upon the number of 
repetit ions. Finally, retention of material from commercials may 
fol low the inverted U pattern found for retention of nonsense infor­
mation. I t  is interesting to note that the results of both the over-
learning and nonsense learning research suggest there is an optimum 
number of repetit ions for retention. Beyond this point, even with 
continued repetit ion, decay sets in and people begin to forget. 
Satiat ion or Wearout. A 1959 study by Zielske seems to have 
become almost a legend in the advert ising industry. Thirteen printed 
advert isements for the same product were sent out to selected house­
wives either every week or every four weeks. Recall  of advert ising 
was measured via telephone interviews. The weekly schedule resulted 
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in a sharp increase in recall  over the 13 weeks fol lowed by a sharp 
decrease at the end of the 13 weeks. The four week schedule resulted 
in an overal l  steady increase over the year for amount of recall .  
However, amount of recall  did drop between mail ings, giving a saw­
tooth pattern to the learning graph. The author attempted to insure 
that housewives would open the mail ings by using different colored 
envelopes. The success of this attempt was not verif ied, nor is there 
any way to determine i f  the ads were read even i f  the envelopes were 
opened. Moreover, the data was col lected via telephone interviews, 
a common technique in this type of research, but one of unknown 
rel iabi l i ty and val idity. Methodological problems such as these 
greatly obscure interpretation of the f indings. Keeping these prob­
lems in mind, however, there are two results which are relevant to 
this proposal: (1) whichever schedule was used, more exposures or 
repetit ion equaled more retention of information — that is, a 
l inear relationship between repetit ion and recall ;  and (2) when adver­
t ising stops the effects wear off rapidly. 
Subsequent researchers have questioned these results. I t  has 
generally been found that a simple l inear relationship is not suff i­
cient to explain what was taking place. These experiments found 
that retention of information from commercials fol lows the inverted 
U pattern previously discussed (Appel, 1971; Craig, Sternthal, & 
Leavitt ,  1 976; Grass & Wallace, 1969; Greenberg & Suttoni, 1973). 
Again though, methodological f laws are quite apparent, not the least 
of which is the use of measurement procedures of unknown rel iabi l i ty 
and val idity. Telephone interviews done with selected individuals 
at various t ime intervals fol lowing exposure to an ad are a frequent 
measurement procedure. Moreover, researchers assume that exposure 
to an ad can be equated with t ime elapsed—that is, since most people 
watch television, the longer the ad is aired the more exposure people 
wil l  get to the ad. I t  is not dif f icult to see that this could often 
be a false assumption. Despite these methodological obstacles, the 
advert ising industry appears to have accepted the inverted U descrip­
t ion of commercial 's effects. 
Three addit ional f indings of these studies are of interest. Two 
of the above experiments (Grass & Wallace, 1969; Greenberg & Suttoni, 
1973), and two addit ional ones (Krugman, 1962; Ray, 1969) reported 
results suggesting that recall  of commercial content and l iking of the 
commercial are affected by repetit ion ( i .e., produce the inverted U 
curve), but that att i tude toward the advert ised product is not. In­
deed, recall  of the ad and att i tude toward the product appeared to be 
independent. Given the ubiquitousness of the recall  method of measur­
ing the impact of advert ising, this result was quite signif icant. 
Though none of the authors mention i t ,  an important consideration 
would be which measure is a better predictor of overt behavior — 
i .e., what people actually purchase. Secondly, i t  was found that 
repetit ion in the form of different ads for the same brand was more 
effective than repeating the same ad (Grass & Wallace, 1969; Greenberg 
& Suttoni, 1973). This would appear to be consistent with the mere 
exposure l i terature f inding that variety in the presentation of the 
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stimuli faci l i tated increased l iking. Lastly, Craig, Sternthal, and 
Leavitt  (1976), found that by increasing subject 's attention to the 
repeated commercial, they were able to delay the decay port ion of the 
inverted U shape retention function. This suggests that the crucial 
variable for retention is attention to the st imuli.  A similar hypothe­
sis was suggested in the discussion of overlearning. Increased rates 
of repetit ion may produce boredom and resultant inattention to the ad. 
In summary, methodological f laws make i t  diff icult to draw defi­
nite conclusions from these studies, but there is suggestive evidence 
for an inverted U graph of retention from commercials. With continued 
repetit ion, recall  of the ad seems to r ise to a peak and then grad­
ually decay. Addit ional results of interest were the seeming indepen­
dence of recall  of commercial content and att i tude toward the adver­
t ised product; repetit ion of the same commercial appears less effective 
than different ads for the same product; and increased repetit ion may 
produce inattention and thus account for the drop in recall .  
Complex Interaction. Several researchers using improved method­
ologies have looked more closely at the effects of repetit ion and have 
found complex patterns of interaction between a number of variables. 
Ray and Sawyer (1971) used a single session, after only design 
which al lowed for mult iple exposures and measurement of responses 
under relatively natural condit ions. The purpose of the experiment 
was to test the repetit ion functions of two different types of pro­
ducts, convenience goods (mouthwash, soap, and soup) and shopping 
goods (foundation garments, television sets, and washing machines). 
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Previous evidence suggested that the function of advert ising and 
therefore the function of repetit ion would be dif ferent for these two 
types of products. Under the guise of a "Shopping of the Future" 
demonstration housewives were shown a number of sl ides for a variety 
of products. The number of exposures to sl ides of products in the 
two categories of interest were varied from one to six and f i l ler ads 
were inserted to keep the total number of sl ides about equal. Recall ,  
att i tude toward the advert ised product, and purchase intention were 
al l  assessed fol lowing the sl ide show. Addit ionally, at the comple­
t ion of the viewing session each housewife was given a book of 
discount coupons for the advert ised products. Recall  and purchase 
intention were both increased by repetit ion, att i tude was not. Con­
venience goods were more inf luenced by repetit ion than shopping goods. 
Coupon return did not increase with repetit ion. Two other ad dimen­
sions were shown to affect the outcome signif icantly. I f  the ad was 
for a well-known product, repetit ion has more of an impact on both 
recall  and purchase intention. "Grabber" ads, which "were defined by 
three judges as different enough in format to attract attention and 
accomplish some communication in a single exposure" (p. 26), did 
signif icantly poorer on purchase intention than non-grabber ads. 
An interesting result was found in the results for two soap pro­
ducts. Ivory soap was a well-known product and i ts ad was classif ied 
as a non-grabber. Phase I I I  is a less well-known product and i ts ad 
was a grabber. The effects of these different ads varied depending 
upon which measure was looked at. On recall  Phase I I I  did better. 
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On att i tude and purchase intention Ivory did better. 
The authors summarize their f indings by saying there are "differ­
ent sorts of repetit ion functions. .  .  depending upon the product 
classif ication (convenience vs. shopping good), brand posit ion (well-
known, Ivory vs. Phase I I I),  advert ising format (grabber, Ivory vs. 
Phase I I I),  and advert ising goals (recall  vs. att i tude or purchase 
intentions)" (p. 28). The methodology used in this study does seem 
to be an improvement over what had been done previously. The inclus­
ion of the coupon book as a measure of actual purchases is one of the 
f irst attempts at assessing this aspect of aicommercial1s impact. I t  
is interesting to note that repetit ion had no effect upon this measure. 
The f inding of different repetit ion functions for different meas­
ures has been supported by other experiments. A study, similar in 
many respects to the often-cited Zielske (1 959) study, was reported by 
Strong in 1971. In addit ion to recall ,  mention of advert ised brands 
and brand preference were assessed. Recall  and brand mention both 
increased with repetit ion, but after a sl ight init ial r ise, brand 
preference dropped steadily with increased repetit ion. 
Ray, Sawyer, and Strong (1971) reported the results of several 
addit ional studies which support and expand those just discussed. In 
one experiment (Sawyer, 1971) both advert ising format and competit ion 
were taken into account. Two print ads were selected for each of f ive 
brands in f ive categories — soap, dietary products, small foreign 
cars, ball  point pens, and headache remedies. One of each pair used 
a refutational approach. A competit ive claim was mentioned and then 
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refuted. The second was str ict ly supportive, making posit ive claims 
about the advert ised product. Experimental groups were exposed from 
one to six t imes to ads in both categories. Addit ionally, each group 
saw two exposures of a competit ive ad in each of the f ive product 
categories. 
Repetit ion had a direct, posit ive, signif icant effect upon recall .  
The more an ad was repeated, the more i t  was correctly recalled. For 
att i tude the results were rather start l ing — a signif icant negative 
competit ion effect. Primari ly in the refutational advert ising, repe­
t i t ion had more of a posit ive effect upon the refuted product than 
upon the specif ical ly advert ised product. For purchase intention 
again the results were reversed. Repetit ion successful ly inf luenced 
respondents to say they planned to buy the advert ised product over 
the competit ive brand. A f ield validation study replicated these 
results for both recall  and att i tude measures. A purchase intention 
measure was not used in the f ield study. 
Addit ion of color has been shown to change the repetit ion effect 
(Ray et al. ,  1971). Four ads in a campaign for canned food products 
were shown repetit ively to experimental groups. One group saw the ad 
in black and white, the other in color. Color signif icantly increased 
the recall  of the advert ised brand names as the number of exposures 
increased (up to a maximum of six). However, when the measure was 
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depth of recall  ( i .e., abil i ty to recall  specif ic verbal detai ls), 
the black and white ad did signif icantly better. 
The repetit ion function has also been shown to be affected by the 
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i l lustration used in the ad (Ray et al. ,  1971). An ad for foundation 
garments showing a nude lady with her back to the camera did well on 
recall ,  but showed a negative effect on att i tude change with repetit ion. 
A similar result was found for a washing machine ad suggesting that a 
family did not change their underwear every day unti l  they began using 
the new brand of machine. 
Advert isers have typical ly assumed repetit ion functions similar to 
those found for the learning of nonsense syl lables — the inverted U. 
However, this appears not to be the case. Varying the type of measure 
used and characterist ics of the commercials produces very different 
repetit ion functions. A second common assumption among advert isers 
is that lack of advert ising produces negative effects or decay. Again 
the results vary with the measure used but so-called "sleeper effects" 
(Weinberger, 1961) have been found. Data from Strong (1971) show 
that brand preferences went as often up as down during periods of no 
advert ising, while brand mention almost always went down. Of 36 pro­
ducts advert ised, nearly two-thirds showed a substantial lack of decay 
f indings. Measures ref lecting learning such as ad recall  and brand 
mention typical ly showed the expected decay. Att i tude measures — 
belief, ratings, brand preferences, and usage — showed a pronounced 
lack of decay. 
How a commercial 's impact is inf luenced by repetit ion has been 
shown to depend upon whether one measures recall ,  purchase intention 
or att i tude. Likewise, various aspects of the ad i tself have been 
shown to produce both posit ive and negative effects upon the repeti­
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t ion function. Lit t le attention has been paid so far to how adver­
t ising affects actual behavior. Recall ,  purchase intention, and 
att i tude seem to reflect different dimensions of reaction to adver­
t ising, but how do these three relate to what people purchase? Only 
one study reviewed so far has used a dependent measure which reflects 
purchases in response to advert ising (Ray & Sawyer, 1971). This was 
the return of discount coupons for advert ised products. Moreover, 
though dependent measures and ad type have been varied, few research­
ers have varied the type of viewer. Given the complexity of the 
interactions discovered so far, i t  would be expected that different 
types of viewers would respond differently to advert ising. 
Research on Repetit ion with Children. Only two studies were 
found which had investigated the effect of repetit ion on chi ldren. 
The Goldberg et al.  (1978) study has been reviewed earl ier and only 
relevant port ions wil l  be noted here. First grade chi ldren were 
exposed to either one or two repetit ions of advert isements for highly 
sugared or more wholesome snack and breakfast foods. There were no 
signif icant effects for level of exposure and no signif icant inter­
action. However, though the effect was only signif icant when compared 
to the control group, repetit ion did seem to increase the number of 
nonadvert ised sugared foods selected. Thus some support was received 
for generalization within a category of foods with increased repetit ion. 
Gorn & Goldberg (1980) exposed 8-10 year-old boys to between one 
and f ive repetit ions of commercials for a new brand of ice cream 
within the context of a one-half hour Fl intstones program. Two 
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groups viewed the program with no commercials and served as controls. 
There were f ive different experimental condit ions: one group viewed 
the program with one commercial in the middle; two groups saw the 
program with three commercials (one saw the same commercial three 
t imes, the other saw three different commercials), and two groups saw 
f ive commercials (one viewed the same commercial f ive t imes, the 
other viewed f ive different commercials). Results revealed a tendency 
for subjects in both of the three exposure condit ions to do better on 
recall  measures than either the one or f ive exposure condit ions. Per­
haps the most interesting result came on measures of brand preference. 
A signif icant commercial effect was found and further analyses 
revealed this was primari ly due to a signif icant difference between 
the two three exposure condit ions. Those chi ldren seeing three differ­
ent commercials selected the advert ised brand most often and those 
seeing the same three commercials selected i t  the least. Al l  other 
condit ions were in between these two. A f inal result indicated that 
chi ldren viewing f ive different commercials showed a preference for 
ice cream (not the advert ised brand, but the product in general) as 
a snack food. 
The authors suggest that since subjects in the three exposure 
condit ion paid the most attention (supported by their recall  scores), 
they would have been the most l ikely to become irr i tated by viewing 
the same ad three t imes. The i rr i tat ion could have generalized to 
the advert ised brand name and thus accounted for why chi ldren seeing 
the same ad three t imes selected the advert ised brand least. This 
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explanation was supported by the observation that subjects in this 
latter condit ion were the only ones who made spontaneous verbaliza­
t ions l ike "Oh no, not again," or "Not another one," when seeing the 
ad for the third t ime. On the other hand, three different ads may 
have been novel enough to hold their attention without gett ing irr i­
tating. These differences could account for the signif icant differ­
ence in brand preference between these two groups. Subjects in the 
f ive exposure condit ions appeared to generally be paying l i t t le 
attention, leading to poorer recall  of brand name and thus to less 
preference for the specif ical ly advert ised brand. Lower attention 
levels could also have served to moderate the irr i tat ing quali t ies 
of repetit ion and explain why subjects viewing f ive repetit ions 
appeared not to become as irr i tated as subjects in the three exposure 
condit ion. 
The abi l i ty of the f ive different exposure condit ion to develop 
a preference for ice cream in general as a snack but not a preference 
for a specif ic brand, could have been a function of attention level. 
The lowered attention level may have faci l i tated learning of the 
messages about ice cream in general, but hindered learning of the 
specif ic detai ls about the advert ised brand. This is supported by 
evidence from other studies on persuasibi l i ty (Zimbardo, Snyder, 
Thomas, Gold, & Garwitz, 1970). Results from this experiment suggest 
some reduction in attention may increase the effectiveness of a per­
suasive message. 
Thus once again a complex pattern of interactions appear. Three 
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exposures produced the best recall ;  three different exposures pro­
duced the strongest brand preference, three identical exposures the 
weakest; and f ive different exposures produced the strongest product 
preference. These results seem to suggest dif ferent repetit ion func­
t ions for different types of att i tudes. To develop specif ic brand 
preferences three different exposures were needed, to develop general 
product preferences f ive different exposures were needed. Whatever 
the goal of advert ising, different exposures seem to be more effective 
than identical exposures. 
Dependent Measures. Two recently developed dependent measures 
were used to measure the impact of repetit ion of television food 
commercials. Three separate methodology studies have been conducted 
on a behavioral eating test (BET) which is one of the few behavioral 
measures reported in the l i terature (Bridgwater, 1981; Jeffrey et al . ,  
1980; Jeffrey, McLellarn, & Fox, 1980). Though the specif ics have 
varied sl ightly from study to study, in general the procedures for 
the BET are as fol lows. The BET involves al lowing subjects to sample 
individually for eight minutes from a tray of 12 foods and beverages, 
six of which are considered to be pro-nutri t ion (cheese, grapes, 
carrots, apples, orange juice, and milk) and six of which are con­
sidered low-nutri t ion (Hershey Chocolate, Chips Ahoy, Fritos, Honey 
Combs, Kool-Aid, and Pepsi). The foods and beverages are presented 
in 12 transparent equal-sized cups on a 50 cm x 50 cm plastic tray. 
All  foods are presented in approximately equal-size units, and place­
ment of cups on the tray is randomly determined for each subject. As 
part of a set of standard procedures, each chi ld is instructed to sample 
the different foods and beverages, and to eat as much as he wants. The 
data is then analyzed for consumption of individual foods and beverages 
and also for consumption of what are cal led total score variables. These 
latter variables group foods and beverages into various categories such 
as Total Calories All  Foods and Beverages or Total Calories Pro-Nutri t ion 
Foods. 
These variables wil l  be discussed more ful ly later in this paper. 
The three methodology studies provide support for the psychometric pro­
pert ies of the individual foods and beverages as measures, but reveal poor 
psychometric data for the total score variables. Specif ical ly, low-order 
to negative coeff icient alphas and a total lack of factor structure cor­
responding ot the categories into which the foods and beverages had been 
clustered, were found in the two methodology studies which investigated 
these topics (Bridgwater, 1981; Jeffrey et al. ,  Note 5). Bridgwater (1981) 
also reported correlations of .91 and .86 between M & M's (one of the in­
dividual foods) and Total Calories Low-Nutri t ion Foods and Beverages and 
Total Calories All  Foods and Beverages, respectively. This indicates 
that a large port ion of the variance in these total score variables can 
be accounted for by consumption of one food. Since Bridgwater's (1981) 
replication was done subsequent to the col lection and analysis of the 
data for the current study, the total score variables are st i l l  reported 
and discussed. However, caution must be exercised in their interpretation. 
Goldberg et al.  (1978), previously reviewed in this proposal, ut i­
l ized a modif ied self-report method of determining subject 's food choice 
which was the second dependent measure used in this study. Children are 
presented with a series of 3 x 2 food boards divided into six equal-sized 
rectangles. In each rectangle is mounted one food so the chi ld sees a 
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total of six foods per board. Three of the six foods are from foods consid­
ered wholesome, and three are from foods high in glucose content and 
generally lower in nutrient value. Children are then asked to imagine 
the experimenter is their new baby-sitter and does not know what they 
l ike to eat. The chi ld is asked to help the baby-sitter by selecting 
those foods he would prefer to have. This procedure is unique in that 
previous self-report measures have not used the imaginal technique, nor 
have they typical ly presented foods and al lowed the subject to actually 
choose those he prefers. 
Summary and Conclusions. Research from a variety of sources has 
been reviewed. Literature which was discussed under the heading of Learn­
ing Research suggests that exposure to complex st imuli is more successful 
than exposure to simple st imuli in creating a posit ive att i tude toward 
the st imuli.  This may be due to the abil i ty of the complex st imuli to 
command greater attention over a longer period of t ime. Addit ionally, 
this l i terature indicates that there may be an optimum number of exposures 
or repetit ions for maximum learning to occur. Exceeding this number may 
lead to inattention, boredom, and even hosti l i ty. 
Under the heading of Satiat ion or Wearout i t  was found that recall  
of the content of ads tends to fol low an inverted U pattern. There is 
an init ial increase in recall  up to a maximum level fol lowed by a gradual 
decline despite continued repetit ion. This port ion of the reviewed l i t­
erature further indicated that this pattern applied to recall  of content 
and l iking of the commercial but did not apply to att i tude toward the 
advert ised product. Att i tudes appeared to behave independently of recall .  
Finally, repeating different ads for the same product, as opposed to re­
peating the same ad, and increased attention to the ad were shown to 
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faci l i tate recall  of the commercial. 
The above f indings were further expanded in a section of the 
l i terature which was cal led Complex Interaction. The l i terature in 
this area suggests the effects of repetit ion of commercials depend 
upon a host of variables -- including the advert ised product, the 
type of commercial, and what one is measuring. Product recall  is 
enhanced i f  the advert ised product is well-known; recall  of conve­
nience goods is increased by repetit ion, whereas recall  of shopping 
goods is not; and repetit ion appears to faci l i tate recall  measures 
or l iking of the commercial, but may have l i t t le impact upon att i tudes 
or brand preferences. 
Finally, the Research on Repetit ion with Children area suggested 
that three exposures to different ads for the same product may be the 
most effective in developing specif ic brand preferences, faci l i tat ing 
recall  of commercial content, and maintaining attention to the ad. 
Repetit ion of the same ad three t imes, though also leading to greater 
attention, may prove to be irr i tat ing and hinder the development of 
brand preference. 
The above f indings appear to support the fol lowing conclusions 
regarding the effects of repetit ion: 
1) recall  scores fol low an inverted U pattern, 
2) att i tudes do not necessari ly fol low this pattern, 
3) repetit ion of the same ad is generally less effective 
than the repetit ion of different ads for the same pro­
duct in faci l i tat ing recall ,  
4) the optimum number of repetit ions depends upon the ad, 
the advert ised product, and what one is measuring, and 
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5) exceeding the optimum number of repetit ions may lead 
to inattention, boredom, and even irr i tat ion. 
These conclusions relate exclusively to repetit ion effects upon 
recall  and att i tude. An important area which remains completely un­
explored is the effect of repetit ion upon actual consumption. As the 
repetit ion function varies from recall  to att i tude i t  may very well 
be dif ferent for consumption. Consumption is another dimension that 
needs to be assessed, since a food must be consumed before i t  can 
lead to obesity, dental caries,and related health problems discussed 
in the f irst port ion of this review. Thus, in future research i t  would 
seem wise to include measures of food consumption in addit ion to the 
more commonly assessed areas of att i tude and recall .  
Purpose of the Study 
This study's purpose was to investigate the effects of repetit ion 
of low-nutri t ion food commercials upon the eating behaviors of four-
to f ive-year-old children using a control led experimental design and 
dependent measures which assess behavioral, recall ,  and att i tudinal 
responses to the ads. 
METHODS 
Subjects 
Eighty four- and f ive-year-old children from Washington School 
in Missoula, Montana, were selected for part icipation in this experi­
ment. This age group was used because they watch a great deal of 
television and are considered part icularly vulnerable to the inf luence 
of commercials. Before any chi ld part icipated in the study, per­
mission was obtained from the Human Subjects Research Committee at 
the University of Montana and from the administrators and teachers 
at Washington School. In addit ion, informed consent was obtained 
from the chi ld's parents by sending them a letter which brief ly 
described the project (Appendix A). Parents gave consent for their 
chi ld to part icipate by signing and returning the Parent Permission 
Form (Appendix B) in an enclosed self-addressed stamped envelope. 
Two-thirds of the parents returned the Parent Permission Form. One 
parent requested that their chi ld not part icipate in the study; one 
chi ld was el iminated from the study because his parents requested he 
avoid sugar due to a hypoglycemic condit ion; and two were el iminated 
due to al lergies to some of the foods to be used. Finally, the 
children themselves were given the opportunity to decline part icipa­
t ion or to discontinue their part icipation at any t ime. No such 
refusals occurred. 
Design 
A pretest/posttest control group design (Campbell & Stanley, 
1963) with four groups of twenty subjects each was used. Subjects 
36 
37 
were randomly assigned to the various groups. The three experimental 
groups viewed three different levels of television commercials for 
processed foods high in sugar or fat and generally considered to be 
of low nutri t ional value. The control group saw only non-food commer­
cials. Thus, the independent variable was the degree of exposure to 
low-nutri t ion food commercials. The dependent measures were a behav­
ioral eating test, pretend eating test, and a structured interview. 
All  ads were inserted in a six-minute Pink Panther cartoon which was 
selected as representative of typical weekday afternoon or Saturday 
morning chi ldren's television programming. Non-food commercials were 
added to the low-nutri t ion food commercials so that commercial view­
ing t ime was equated across groups. Likewise, total viewing t ime (pro­
gram plus commercials) was equated across groups. See Table 1 for a 
summary of the design and procedures. 
Experimental Research Trai ler and Apparatus. 
During the famil iarization session and the two experimental 
tr ials (to be explained later), al l  subjects were taken to the experi­
mental trai ler which was parked next to the school. The trai ler 
housed two soundproofed experimental rooms separated by a control 
room. Each of the experimental rooms contained a one-way mirror and 
separate sound systems. In addit ion, there was a television monitor 
in one of the experimental rooms. Al l  subjects were administered the 
dependent measures and the experimental manipulation in one of the 
experimental rooms. The control room had a refr igerator, preparation 
area, gram scale, graduated cyl inder, and storage area so that the 




Amounts of Food Ads,a  Non-food Ads,a  and Programming 
Food Total TV 
Ads Non-food TV Viewing Viewing 
Group Per. Ads Total Ads Programming Time Time 
Group Name Number Day Per Day Per Day Per Day Per Day (2 Days) 
Non-food control 1 0 189  18 (9 min) 6 min 15 min 30 min 
One repetit ion H 
12h  of the food ads 2 6 18 (9 min) 6 min 15 min 30 min 
Two repetit ions N 
61' of the food ads 3 12 18 (9 min) 6 min 15 min 30 min 
Three repetit ions F 
of the food ads 4 18 0 18 (9 min) 6 min 15 min 30 min 
a  all ads are 30 second long 
k the food ads used were for Froot Loops, Kool-Aid, and M & M's 
c  the non-food ads used were for Marzon, Bonkers, Microton, Marine World, Baby This 
'n That, and Nerf Basketball .  
-I 
3 foods x 2 ads x 1 repetit ion 
e  3 foods x 2 ads x 2 repetit ions 
f  
3 foods x 2 ads x 3 repetit ions 
^ 6 non-food ads x 3 repetit ions 
I_ 
6 non-food ads x 2 repetit ions 
1  6 non-food ads x 1 repetit ion 
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the lab. A color videotape recorder was also located in the control 
room so that the experimenter could regulate the programming being 
shown to the subjects. 
Procedure 
The experimenters were two third year cl inical psychology grad­
uate students, one male and one female. Each chi ld was brought to 
the trai ler three t imes. The f i rst tr ip, done in groups of f ive to 
seven, was for famil iarization, and the next two tr ips, done individ­
ually, were for administration of the experimental manipulation and 
dependent measures. 
These last two tr ips took place on two consecutive days. On the 
f irst day, chi ldren were brought to the laboratory from their class­
room and administered both the pretend eating test and the behavioral 
eating test. Next, they viewed one of the prepared 15-minute tele­
vision programs, were given the f irst structured interview (Appendix 
C), and then were returned to the classroom. The second day they were 
once again brought to the laboratory from their classroom, but this 
t ime they saw the 15-minute television program f irst, were given the 
pretend and behavioral eating tests, a second structured interview 
(Appendix D) and then were returned to the classroom. As a means of 
control l ing for hunger, chi ldren were tested at least one and one-half 
hours after their last meal and at the same t ime of day for both 
experimental phases. Also, teachers were requested not to provide 
the customary mid-morning or mid-afternoon snack to those chi ldren 
being tested on a part icular day. Since sampling the foods on the 
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behavioral eating test could have inf luenced the chi ld's selections 
on the pretend eating test, the pretend eating test was always given 
f irst. 
While each subject watched the prepared television program, 
checks were made to see i f  the chi ld was actually attending to the 
program. An experimental assistant watched the chi ld through a one­
way mirror. I f  at any t ime during the 5-second observation period 
the chi ld's eyes strayed from the screen, the chi ld was scored as not 
attending during this interval. This continued throughout the entire 
viewing t ime for each chi ld. The percentage of t ime the chi ld 
attended to the prepared program was calculated by the formula: 
(number of (number of t imes 
recorded intervals) - not attending) ^ ^ QQ 
(number of recorded intervals) 
The observer was cued as to when to observe and when to record by 
appropriately spaced signals on a pre-recorded audio tape to which he 
l istened while watching the chi ld. 
Famil iarization. Since previous evidence suggested a famil iar­
ization session increased the stabil i ty of the dependent measures 
(Jeffrey, McLellarn, & Fox, 1980), a famil iarization session was used 
in this study. I t  consisted of al lowing subjects to become famil iar 
with the mobile laboratory, the experimenter, and the procedures for 
the behavioral eating test and the pretend eating test. Children were 
given a brief tour of the trai ler and any questions were answered. 
Following this tour, the children were told they would be returning 
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to the laboratory two more t imes and each t ime they would be given a 
chance to sample some foods. 
An experimental assistant (col lege undergraduate) then assumed 
the role of a subject and a brief role-play was conducted. The chi l­
dren were told: "(role-play chi ld's name) is going to pretend he/she 
is one of you. We are going to show you exactly what wi l l  happen the 
next two t imes you come back to this room." The experimenter then 
turned to the role-play child and administered the pretend eating test. 
To avoid modeling effects, the role-play subject was presented only 
one board and did not actually select any foods, but said, "Let me 
make sure I  understand. I 'm supposed to put an X through the foods 
here on this paper to show you which three foods I  would l ike to have 
as snacks. I  guess I  could do that." The chi ldren were then told 
they would be selecting foods from three boards on each of their next 
two tr ips to the trai ler. 
The behavioral eating test was then administered. To avoid 
modeling effects contaminating the number and quantity of foods and 
beverages consumed during the actual subsequent presentations of the 
test, the role-play child did not actually taste any of the foods. 
Instead, the role-play chi ld said, "All  those foods sure do look good. 
Oh, there's one of my favorites. I  can eat as much as I  want of any 
of these foods. I  could even eat everything i f  I  wanted to." After 
invit ing the children to sample the foods and l iquids the experimenter 
and assistant left the room. Straws were provided to al low each chi ld 
to individually sample the beverages i f  they so desired. At the end 
of eight minutes, the experimenter and assistant returned to the room. 
Any questions the children had were answered and the children were 
then taken back to their classroom. 
Dependent Measures 
Pretend Eating Test. The pretend eating test is a modif ication 
of a procedure reported by Goldberg et al.  (1978). There were two 
reasons for including this measure. First, self-report measures are 
much more eff icient to administer and i f  a self-report measure could 
be found which correlated strongly with amount consumed, this would 
save a great deal of t ime on future experiments. Second, since this 
appeared to be a useful way of measuring the effects of television 
food commercials and i t  may be used in future experiments, i t  would 
be valuable to know how i t  correlates with actual consumption. 
When subjects entered the trai ler on the f irst of the two testing 
days, they were told by the experimenter, "Hi (subject 's name), 
thanks for coming to help us out today. Remember last t ime you were 
here with the other kids and I  told you about pretending I  am your 
babysitter? Well,  we're going to do that now." The experimenter 
then administered the pretend eating test. 
When the chi ld returned to the trai ler the second day of testing, 
the experimenter said, 
Remember last t ime you were here I  asked you about some 
foods and had you taste some? Well,  you did such a good 
job, I  thought I 'd ask you to come back again. Right 
now I  have to go in the other room and get the foods 
ready for you. While I 'm gone, you can watch TV (switch­
ing the set on). I  shouldn't be too long, so just sit  
back, watch, and enjoy yourself unti l  I  come back. I f  
you need me while you're watching TV, just knock on the 
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door and I  wil l  come out. Do you have any questions? 
(Experimenter answered any questions and then left 
the room.) 
Following the 15-minute program, the experimenter returned and 
administered the pretend eating test. 
Subjects were then shown a series of 1 x 1% foot boards, divided 
by l ines into six equal rectangles. A 3 x 3 inch color photograph 
of one food, as i t  appears in i ts original packaging was mounted in 
each of the rectangles. Liquids, such as Kool-Aid which have to be 
prepared, were presented already mixed and in a glass. Photographs 
were used, rather than real foods, to avoid spoilage of those foods 
attached to the boards. Of the six photographs of mounted foods on 
each board, three were of low-nutri t ion foods and three were of pro-
nutri t ion foods. Each of the boards contained, as one of their low-
nutri t ion foods, one of the advert ised low-nutri t ion foods which also 
appears on the behavioral eating test. The f i rst board contained 
photographs of Froot Loops, Mounds Candy Bar, Lol l ipop Lifesavers, 
apple juice, raisins, and peanuts; the second board contained photo­
graphs of Kool-Aid, Twinkies, Alpha Bits, pears, orange, and milk; 
and the third board contained photographs of M & Ms, Pepsi, Heath 
Bar, strawberries, apple and grape juice. 
At the same t ime the f irst board was presented, each subject 
was given a three-page questionnaire (Appendix E.). Each page of 
the questionnaire had a sketch of one of the boards and corresponding 
foods with which the chi ld was presented. After presenting the 
board and questionnaire, the experimenter identif ied each of the 
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foods on the board and insured that each chi ld recognized the cor­
respondence between the food's location on the board and on their 
questionnaire sheet. 
The experimenter then structured the children's food selections 
by saying the fol lowing, which is a sl ight adaptation from that used 
by Goldberg et al.  (1978, p. 75): 
Now I  want you to pretend something. Let 's pretend that 
your Mommy and Daddy were going away on a vacation, and 
they asked me to babysit for you while they were gone. 
Now I  don't know the kinds of foods you would want while 
they were gone, so suppose I  said here are six snacks— 
you can eat three of them. Now you can tel l  me which 
three you would want by putt ing a big X on your page 
through the three snacks you would want most. 
After the three selections were made, the second board was pre­
sented, with the experimenter indicating these were the snack food 
choices for the second day of babysitt ing. A similar pattern was 
fol lowed for the third board of foods. Following presentation of 
the third board, the behavioral eating test was administered. 
Behavioral Eating Test. The behavioral eating test consisted 
of serving foods and beverages to subjects in 10 transparent, equal-
sized cups on a 40 cm x 20 cm plastic tray. In these 10 cups were 
f ive famil iar pro-nutri t ion foods (cheese, carrots, grapes, bananas 
and orange juice) and low-nutri t ion foods (M&Ms, Cracker Jacks, Chips 
Ahoy, Froot Loops and Kool-Aid). Al l  foods were prepared immediately 
prior to presentation to insure that each subject was presented with 
equally fresh and appealing looking foods. Addit ionally, al l  foods 
were presented in approximately equal-size units, and placement of 
cups on the tray was randomly determined for each subject. Subsequent 
to presenting the tray, the experimenter instructed the subject as 
fol lows: 
We are trying to f ind out what kids think of di f ferent 
kinds of foods. In front of you are a number of small  
cups of food and things to drink. In a minute I  am 
going to ask you to taste the dif ferent foods and 
drinks. You can eat as much of anything as you want. 
Right now I  have to go into the other room for a few 
minutes. I f  you have any questions whi le eating the 
foods, just knock on the door and I ' l l  return to help 
you. Do you have any questions? (Experimenter 
answered any questions.) Okay, remember you can eat 
as much as you l ike. Go ahead, begin. 
The experimenter then left  the room for an eight-minute period. 
During this t ime, the chi ld was unobtrusively observed to guard 
against procedural confounding (e.g.,  spi l lage, hoarding). At the 
conclusion of the eight-minute period on the f i rst test ing day, the 
experimenter returned to the test ing room and said: 
Well ,  i t  looks as i f  you've tasted a few of these foods. 
You did f ine, and I 'd l ike to thank you for helping me 
out. (Assistant 's name) is not quite ready to take you 
back to your classroom (switching on the TV). Why 
don't  you watch television while you're wait ing? I f  you 
want anything, just knock on the door and I ' l l  come out 
to help you. 
At the complet ion of the 15-minute program, the chi ld was given the 
f i rst structured interview (Appendix C) and then the assistant re­
turned the chi ld to the classroom. 
At the complet ion of the eight-minute test ing period on the 
second day of test ing, the experimenter returned to the test ing 
room and said, 
Well ,  i t  looks l ike you've tasted a few of these 
foods. You did f ine, and I 'd l ike to thank you for 
helping me out. I  have a few questions I 'd l ike 
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to ask you and then (assistant 's name) wi l l  take you 
back to your class. 
The experimenter administered the second structured interview 
(Appendix D) fol lowing which the chi ld was returned to class. 
Prior to beginning the experiment, al l  assistants involved in 
the study were trained in the use of the scale and graduated cyl inder 
which were used to obtain the weights and volumes of the foods and 
l iquids. Training continued unti l  a cr i ter ion of 95% agreement was 
reached. An agreement was defined as + 1 gram, or +_ 2 mi l l i l i ters. 
The agreement percentage was calculated using the formula: 
(number of foods) -  (number of disagreements) ^ -j 0 Q  
(number of foods) 
Rel iabi l i ty checks were randomly conducted between assistants on the 
weighing and measuring foods on 23% of al l  subjects and yielded a 
range of from 80% to 100% agreement with a mean of 99%. 
Structured Interviews. Fol lowing each test ing session a br ief 
structured interview was conducted (Appendices C and D). The pur­
pose of the f i rst interview was to assess how wel l  the chi ld enjoyed 
coming to the trai ler.  The purpose of the second interview was to 
check the chi ld's recal l  of the commercials and their content. 
Final ly, there was space on both interview forms to record the 
parent 's report of the chi ld's last meal. Parents were cal led 
within 24 hours of their chi ld's test ing and asked at what t ime he 
or she had f inished their last meal before being tested and for the 
types and quanti t ies of food that had been consumed. The quanti t ies 
consumed were later converted to calories consumed (Kraus, 1979). 
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Minutes since the last meal and calories consumed at the last meal 
were then used as covariates in subsequent data analyses. 
Experimental Manipulat ion. 
The independent variable in question in this study was repeti­
t ion of television food commercials for low-nutr i t ion foods. From 
the f ive foods in this category on the behavioral eat ing test,  three 
were selected based upon the avai labi l i ty of two good qual i ty ads 
for each food: Froot Loops, Kool-Aid, and M & Ms. The non-food ads 
used were for Marzon, Bonkers, Microton, Marine World, Baby This'n 
That, and Nerf Basketbal l .  Al l  ads were selected so as to be repre­
sentat ive of what is typical ly seen by chi ldren on weekday afternoon 
or Saturday morning television. Al l  ads were 30 seconds in length. 
A total of six food ads were used (3 foods x 2 di f ferent ads for 
each food). Al l  groups saw a total of 18 ads on each tr ip to the 
trai ler fol lowing fami1iarizat ion. The control group saw each of 
the six non-food ads three t imes. The three experimental groups saw 
the six food ads repeated one, two, and three t imes, respectively. 
Non-food ads were used to keep the total at 18. Al l  ads were inserted 
in a six-minute Pink Panther cartoon, a typical chi ldren's television 
program. The dai ly total of nine minutes of commercials was divided 
into three three-minute blocks, one of which was placed at the 
beginning, one in the middle, and one at the end of the cartoon. 
Thus, al l  subjects saw a dai ly total of 15 minutes of television, six 
minutes of cartoon and nine minutes of commercials. The same program 
and ads were then repeated the second day. Table 1 l ists the amounts 
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of food commercials, non-food commercials, and programming for each 
group. 
Since Leavit t  (1970) and Rust and Watkins (1975) have found 
that the amount of act ion, personal relevance, and bel ievabi l i ty of 
an advert isement affect i ts interest level,  an attempt was made to 
equate for these factors in select ing which ads to use. This was 
done so there would not be a di f ferential  effect due to the varying 
interest levels of the ads. There was also an attempt to select 
commercials which used equal numbers of similar age male and female 
models to equate for any modeling effects which might take place. 
Final ly, the ads were selected so as to be representat ive of the 
kinds of commercials which were being broadcast at the t ime the study 
was conducted. The non-food ads and the cartoon were screened 
closely to insure they did not contain references to any foods or 
beverages. 
RESULTS 
Analyses of Percent Time Watching TV 
To insure that chi ldren were attending to the television program­
ming, they were unobtrusively monitored by an observer behind a one­
way mirror. Observations were recorded every f ive seconds indicat ing 
whether or not the chi ld was watching the television. Prior to begin­
ning these procedures al l  observers were trained in the use of the 
observational system. Interrater agreement was assessed by dividing 
the number of agreements by the number of agreements plus disagree­
ments and mult iplying by 100. Using this formula the rate of inter­
rater agreement during training ranged from 91% to 100% with a mean 
of 96.7%. In addit ion, rel iabi l i ty checks were performed during the 
actual experiment on every 3.1 subjects and yielded a range of 96% 
to 100% agreement with a mean of 98.2%. The observational data, 
which are l isted in Table 2, were analyzed in terms of percent t ime 
watching television (cartoon + commercial).  A repeated measures 
analysis of variance performed on these data revealed no signif icant 
dif ferences between groups, sexes, t r ials, or their interact ions 
(al l  p's > .05). For al l  groups combined the mean percent t ime watch­
ing the cartoon was 98.0%, the mean percent t ime watching the cartoon 
was 99.5%, and the mean percent t ime watching the commercials was 
97.0%. Thus, i t  seems clear the chi ldren's attention levels remained 
consistently high across both the cartoon and commercials. 
49 









one repeti t ion 
two repeti t ions 
three repeti t ions 
Pre Post Pre Post 
Group3  I sd I sd I  sd I  sd 
1 98.85 2.82 99.77 0.57 99.40 1.62 99.80 0.51 
2 99.53 1.40 99.53 1 .40 99.87 0.42 99.87 0.42 
3 99.75 0.57 99.87 0.42 98.77 2.54 98.92 3.23 
4 100.00 0.00 99.48 0.72 99.08 2.46 98.95 1 .99 
1 98.77 2.18 97.68 1.63 96.70 4.77 94.84 6.65 
2 98.36 2.17 98.03 3.26 97.04 2.29 97.55 2.24 
3 97.55 3.12 97.47 2.88 97.43 2.60 98.14 3.28 
4 96.76 2.10 97.56 2.89 95.84 5.06 94.61 7.69 
1 98.78 1.45 98.53 0.90 97.76 2.78 96.81 4.01 
2 98.81 1.58 98.63 2.02 98.17 1 o45 98.49 1 .30 
3 98.43 1.86 98.43 1.69 97.89 2.45 98.44 2.47 
4 98.04 1 .26 98.33 1.80 97.08 3.40 96.33 5.06 
a 
Group 1 = non-food control 
Analyses of Test-Retest and BET-PET Correlat ions 
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In order to get an est imate of the stabi l i ty of the BET and PET, 
test-retest correlat ion coeff icients were calculated on al l  individual 
food and total score measures. Results of these analyses are l isted 
in Table 3. For the BET, the mean correlat ion coeff icient for the 
individual foods was .60, and for the total scores was .66. While 
for the PET a mean value of .45 was obtained. These average correla­
t ions were obtained by f i rst convert ing to Fisher's z (Snedecor & 
Cochran, 1967, pp. 186-188). These results repl icated the general 
f indings of Jeffrey, et al .  (1980) and Lemnitzer, et al .  (1979). 
To assess the degree of relat ionship between the BET and PET, 
correlat ion coeff icients were calculated between foods that appeared 
on both measures. For the three common foods (M&M's, Froot Loops, 
and Kool-Aid) the correlat ions on the pretest were .24, .23, and .14, 
whi le on the posttest they were .25, .09, .11. I t  is apparent that 
there is not a strong relat ionship between these two sets of measures. 
Behavioral Eating Test 
Individual Foods and Beverages 
Means and standard deviat ions. Individual food and beverage 
caloric means and standard deviat ions are l isted in Table 4. As has 
been found in previous studies, the standard deviat ions are general ly 
larger than the means (Fox, et al . ,  1980; Lemnitzer, et al . ,  1979). 
Note, for example, Group 1 consumed a mean of 6.83 calories of orange 
juice with a standard deviat ion of 11.71 calories. 
Covariates and outl iers. Previous results with the BET, though 
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Table 3 













Total Low-Nutr i t ion 
Calories 
Total Pro-Nutr i t ion 
Calories 
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-1  .18  
3 20 12.15 20.06 15.48 25.92 3.33 
4 20 29.01 43.53 19.80 24.01 -9.21 
1 20 2.37 2.63 2.11 2.83 -  .26 
2 20 1 .91 2.73 1.10 1 .57 -  .81 
3 20 1 .96 2.68 1 .70 2.97 -  .26 
4 20 2.37 2.35 0.88 1 .54 -1 .49 
1 20 8.05 7.71 13.39 14.50 5.34 
2 20 8.74 11.74 7.77 9.93 -  .97 
3 20 6.90 7.90 6.10 9.07 -  .80 
4 20 5.47 6.19 5.52 7.58 .05 
1 20 4.12 5.36 5.74 10.97 .62 
2 20 2.93 4.76 6.99 11 .63 4.06 
3 20 2.87 2.81 3.60 6.87 .73 
4 20 6.24 9.36 7.51 14.30 1 .27 
1 20 6.83 11 .71 11 .96 19.02 5.13 
2 20 9.82 18.06 8.98 18.68 -  .84 
3 20 24.56 28.92 22.16 26.96 -2.40 
4 20 14.97 27.85 11 .78 27.92 -3.19 
1 20 86.75 117.86 87.50 72.52 .75 
2 20 108.75 84.18 105.50 73.66 -3.25 
3 20 89.00 56.88 99.75 69.69 10.75 
4 20 113.75 89.22 125.25 61 .12 11 .50 
1 20 6.03 7.81 3.74 6.60 -2.29 
2 20 9.36 13.62 9.98 15.47 .62 
3 20 12.69 16.72 12.48 14.03 -  .21 
4 20 9.15 13.67 8.74 14.47 -  .41 
Table 4 (Continued) 
Individual Foods 




Pre -  Post 
Group9  n _X sd _X sd Di f ference 
1 20 16.43 17.72 17.78 17.67 1 .35 
Chi ps 2 20 28.58 29.36 31.28 37.32 2.70 
Ahoy 3 20 20.70 18.43 18.90 21 .14 -1 .80 
4 20 21.15 17.95 24.75 31 .40 3.60 
Froot 
Loops 
1 20 4.02 4.12 8.24 15.79 4.20 
2 20 9.65 10.63 8.64 9.43 -1 .01 
3 20 12.46 14.46 12.66 15.56 .20 
4 20 9.05 8.93 8.44 9.12 -  .71 
Kool-Aid 
1 20 22.03 21 .57 19.05 20.87 -2.98 
2 20 25.35 19.06 33.39 20.13 8.04 
3 20 37.44 24.36 47.94 21 .01 10.50 
4 20 20.01 25.09 22.74 24.28 2.73 
a  Group 1 = non-food control 
Group 2 = one repeti t ion 
Group 3 = two repeti t ions 
Group 4 = three repeti t ions 
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not entirely consistent, have found that the subject 's height and 
weight correlate signif icantly with consumption and have, therefore, 
been used as covariates in the data analysis (Fox, et al . ,  1980; 
Jeffrey, et al . ,  1980; Lemnitzer, et al . ,  1979). In addit ion to 
height and weight this study gathered data on other variables which 
i t  was hypothesized might inf luence consumption: temperature and 
humidity at the t ime of test ing, calories consumed at the last meal 
before test ing, minutes since the last meal before test ing, and the 
number of hours of TV watched per week. A univariate analysis of 
covariance was then performed on each individual food and beverage 
using each of the possible covariates which resulted in conducting 70 
separate analyses of covariance. The signif icant results of these 
analyses are presented in Appendix F and summarized in Table 5. 
Weight was the most consistently signif icant covariate as i t  proved to 
be related to the consumption of three foods -  bananas, Cracker Jack, 
and Chips Ahoy; hours of TV per week was the next most consistent as 
i t  proved to be related to the consumption of two foods -  cheese and 
Cracker Jack. Temperature, calories at the last meal, and minutes 
since the last meal were each found to be related to the consumption 
of only one food, Kool-Aid, Kool-Aid, and M & M's, respectively. 
Height and humidity were not signif icantly related to the consumption 
of any of the foods. Overal l ,  no covariate was consistently related 
to the consumption of al l  the foods and no more than two covariates 
were related to any one food. For Cracker Jack and Kool-Aid those 
covariates which accounted for a signif icant port ion of the variance 
LO Table 5 
Results of Univariate Covariance Analyses 
on Individual Foods and Beverages 
Covariates 
Individual 
Foods and Calories at Minutes since Hours of TV 

















Note: The numbers provided indicate the probabi l i ty level.  I f  no number is given this indicates £> .05. 
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were combined and a mult ivariate analysis of covariance was performed. 
Final ly, any chi ld who consumed more or less than three standard 
deviat ions beyond the mean for a part icular food was considered an 
extreme score and his data were el iminated from the analysis for that 
food (Winer, 1971, pp. 51-54). 
Adjusted vs. unadjusted data. The means and standard deviat ions 
for both the unadjusted and adjusted data ( i .e.,"adjusted" for co­
variates and outl iers) for each individual food and beverage are 
l isted in Appendix G. Adjust ing the data had di f ferent effects across 
the ten foods. In the case of carrots, orange juice, Chips Ahoy, and 
Froot Loops, none of the covariates were signif icantly related to con­
sumption and there were no out l iers, so the adjusted and unadjusted 
data are exactly the same. The effects of the covariance procedure 
appear to have been quite mild, as is evidenced by the cheese data for 
males on the pretest:  Group 1 changed from a mean of 40.51 calories 
to 40.27 calories; Group 2 from 18.73 calories to 19.53 calories; 
Group 3 from 8.55 calories to 8.93 calories; and Group 4 from 8.82 
calories to 9.10 calories. On the other hand, in those cases where 
the outl ier procedure el iminated subjects, the effects upon the data 
were more substantial .  The out l ier procedure resulted in the el imina­
t ion of ten data points: cheese -  Groups 1 and 4 females each lost 
one; grapes -  Groups 2 and 3 males each lost one; bananas -  Group 4 
males lost three; M & M's -  Group 1 males lost one; and Cracker Jack -
Group 4 males and Group 3 females each lost one. The greatest change 
occurred for Group 4 males on bananas, the pretest and posttest means 
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changing from 12.11 and 14.50 calories to 3.46 and 1.25 calories, 
respectively. However, the other foods also experienced considerable 
change. For example, for Group 1 males on the M & M data the means 
on the pretest and posttest changed from 152.50 and 146.67 calories 
to 74.54 and 121.45 calories, respectively. 
Analyses of individual foods and beverages. Repeated measures 
analyses of variance and covariance were then performed on each food 
and beverage. The analyses were done on a DEC-20 computer system 
using the BMDP-2V program which est imated the specif ic probabi l i ty 
values and is appropriate for unequal n analyses of variance and co-
variance (Searle, Speed, & Henderson, 1981, pp. 16-33). Appendix H 
l ists the results of these analyses. Table 6 displays a summary of 
the relevant f indings from these analyses. Overal l ,  the patterns of 
results were inconsistent and confusing for both advert ised and non-
advert ised foods. Since the patterns of results were essential ly the 
same for both unadjusted and adjusted data, only the adjusted data 
results wi l l  be discussed. 
For the advert ised foods, there were no signif icant effects for 
Froot Loops (£ > .05). For M & M's, both sex, £ (1 ,70) = 17.44, 
£ = .0001 and the group x t r ials x sex interact ion, £ (3,70) = 6.44, 
£= .0006, were signif icant. An examination of the means revealed 
that males ate more than females. Post hoc Newman -  Keuls analyses 
on the interact ion indicated that there were no signif icant increases 
in consumption from the pretest to the posttest for any of the groups. 
For Kool-Aid, the group factor was signif icant, £ (3,70) = 4.28, 












Results of Repeated Measures Analysis of Variance 















Note: The numbers provided indicate the probabi l i ty level.  I f  no number is given this indicates 
£> .05. I f  £ > .05 the specif ic probabi l i ty level is provided. 
cant di f ference was that Group 3 drank more than any of the other 
groups. 
The analyses of covariance for the non-advert ised foods indicated 
that there were no signif icant effects for Cracker Jacks, Chips Ahoy, 
grapes, bananas, or orange juice (al l  jd 's  > .05). On the cheese 
variable the group factor was signif icant, £ (3,69) = 4.87, £ = .0039. 
The Newman -  Keuls comparisons revealed the only signif icant dif ference 
was that Group 1 ate more than al l  three of the other groups. For 
carrots there was a signif icant decrease in consumption across tr ials, 
£ (1 ,72) = 6.25, £ = .0147. 
Total Score Variables 
Means and Standard Deviat ions. Total score variable means and 
standard deviat ions (caloric and gm/ml) are l isted in Table 7. As 
has been found in previous studies (Fox, et al . ,  1980; Lemnitzer, et 
al . ,  1979), the standard deviat ions, though st i l l  large, are more 
reasonably sized than those found for the individual foods and bever­
ages. In only 7 out of 56 cases is the standard deviat ion larger than 
the mean. 
Covariates and out l iers. A procedure identical to that used for 
the individual foods and beverages was used for the covariates and 
outl iers on the Total Score Variables. Results of these analyses of 
covariance are presented in Appendix I ,  and the results are summarized 
in Table 8. Weight accounted for a signif icant port ion of variance on 
al l  the Total Score Variables; temperature accounted for a signif icant 
port ion of the variance on three of the gram/mil l i l i ter measures; and 
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Table 7 
Total Score Variables 

































86 .16  
88.57 
96.65 
Pre -  Post 






Low-Nutr i t ion 
Foods and 
Beverages 
1 20 135.26 
2 20 181.68 
3 20 172.29 
4 20 173.11 
11 5.92 136.31 
107.88 188.79 
65.92 191.74 






Pro-Nutr i t ion 
Foods and 
1 20 63.90 
2 20 38.69 
3 20 48.44 









grams/mi 11i l  i ters 
Pre Post 
Pre -  Post 
Group9  j i  X sd X sd Di f ferenci 
Total Grams 1 20 64. .40 24. 5S 80. 30 37. .87 15 .90 
Foods 2 20 65. .15 37. 14 67. 70 39. .93 2 .55 
3 20 56. .15 20. 30 57, .65 26. .36 1 .50 
4 20 67. .45 32. 23 66. 80 30. .95 - .65 
Total Mi l l i - 1 20 65. .85 56. 50 68, .80 55. ,32 2. 95 
1 i ters 2 20 79. .60 70. .83 97, .10 56, .88 17. 50 
Beverages 3 20 137. .30 84. .41 157, .60 70, .22 20. 30 
4 20 77. .00 93. .80 77, .25 80, ,34 25 
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Table 7 (Continued) 
Total Score Variables 
Means and Standard Deviat ions 
grams/mil l i l i ters 
Pre Post 
Pre -  Post 
Group9  i i  X sd X sd Di f ference 
Total Grams 1 20 23. .45 23. 68 24. 40 14. .39 .95 
Low-Nutr i t ion 2 20 32. .75 21 .  26 32, .60 16. .54 -  .15 
Foods 3 20 28. .55 12. 40 30. 30 13. .31 1 .75 
4 20 31 . 90 18. 92 34, .75 15. ,93 2.85 
Total Grams 1 20 40. .95 22. ,04 55. .90 43. .02 14, .95 
Pro-Nutr i t ion 2 20 32. 40 36. .57 35. .10 33. .58 2. .70 
Foods 3 20 27. .60 20. .96 27. .35 27. ,65 - .25 
4 20 35. .55 28. .56 32. .05 30. .94 -  3. 50 
a  Group 1 = non-food control 
Group 2 = one repeti t ion 
Group 3 = two repeti t ions 
Group 4 = three repeti t ions 
CO Table 8 
Results of Univariate Covariance Analyses 
on the Total Score Variables 
Covariates 
Total Score Calories at Minutes since Hours of TV 
Variable Height Weight Temperature Humidity last meal last meal per week 
Total Calories 
Al l  Foods and 
Beverages .0003 
Total Calories 
Low-Nutr i t ion 
Foods and Beverages .0128 
Total Calories 




Foods .0001 .0388 
Total Mi l l i ­
l i ters Beverages .0369 .0277 
Total Grams 
Low-Nutr i t ion 
Foods .0173 .00005 
Total Grams 
Pro-Nutr i t ion 
Foods .0120 .0428 
Note: The numbers provided indicate the probabi l i ty level.  I f  no number is given this indicates 
£ >.05. 
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minutes since last meal accounted for a signif icant port ion of the 
variance on Total Grams Low-Nutr i t ion Foods. 
Adjusted vs. unadjusted data. The means and standard deviat ions 
for both the unadjusted and adjusted data ( i .e.,"adjusted" for covari­
ates and outl iers) for the Total Score Variables are l isted in Appendix 
J. As was found with the individual foods and beverages, the effects 
of the covariance procedure had mild effects while el iminating outl iers 
had more substantial  effects upon the data. For example, on Total 
Calories Al l  Foods and Beverages on the pretest for Group 1 females 
with only the covariate used, the mean changed from 176.66 to 180.58 
calories, whi le for Group 1 males using the covariate and el iminating 
one out l ier the mean changed from 251.64 to 188.32 calories. The out­
l ier procedure resulted in el imination of three data points, one each 
from Total Calories Al l  Foods and Beverages pretest Group 1 males, 
Total Calories Low-Nutr i t ion Foods and Beverages pretest Group 1 males, 
and Total Grams Low-Nutr i t ion Foods pretest Group 1 males. 
Analyses of total score variables. Repeated measures analyses 
of covariance were then performed on both the adjusted and unadjusted 
data for the seven Total Score Variables. Results of these analyses 
are l isted in Appendix K. Table 9 displays a summary of the results 
for the adjusted data. Since the patterns of results were essential ly 
the same for both unadjusted and adjusted data, only the adjusted data 
results wi l l  be discussed. Both sex, £ (1,70) = 11.91, £ = .0010, 
and tr ials, £ (1,71) = 4.97, £ = .0289, were signif icant for Total 
Calories Al l  Foods and Beverages. An examination of the means indi-
LO Table 9 
Results of Repeated Measures Analysis of Variance 
and Covariance on the Total Score Variables 
Total Calories 
Al l  Foods and 
Beverages 
Total Calories 









Total Mi l l i l i ters 
Beverages 
Total Grams 
Low-Nutr i  t ion 
Foods 
Total Grams 




Group x Group x Sex x Group x Sex 






.0046 .0017 ,0180 
Note: The numbers provided indicate the probabi l i ty level.  I f  no number is given this indicates 
£> .05. I f  £ < .05 the specif ic probabi l i ty level is provided. 
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cated males ate more than females and more was consumed at the posttest 
than at the pretest.  Addit ional ly, the group x sex x t r ials inter­
act ion was signif icant for this variable, £ (3,71) = 3.98, £ = .0112. 
Post hoc comparisons revealed only one signif icant change, Group 1 
males signif icantly increased their consumption at the posttest.  On 
the Total Calories Low-Nutr i t ion Foods and Beverages variable sex, 
£ (1 ,70) = 13.72, £ = .0004, and the group x sex x t r ials interact ion, 
£ (3,71) = 3.83, £ = .0134, were both signif icant. An examination of 
the means indicated that males ate more than females. However, Newman -
Keuls comparisons revealed there were no signif icant pre-post group 
dif ferences on the interact ion. The group x sex x t r ials interact ion 
was again signif icant for Total Calories Pro-Nutr i t ion Foods and Bever­
ages, £ (3,72) = 2.76, £ = .0485. Post hoc analyses revealed only one 
signif icant change, Group 1 males ate more at the posttest than the 
pretest.  On Total Grams Foods the sex factor was signif icant, £ (1,70) 
= 7.39, £ = .0083, and an examination of the means indicated males ate 
more than females. The group factor was signif icant for Total Mi l l i ­
l i ters Beverages, £ (3,70) = 6.39, £ = .0007, and Newman -  Keuls com­
parisons revealed the only signif icant dif ference was that Group 3 
drank more than any of the other groups. Three signif icant effects 
were found for Total Grams Low-Nutr i t ion Foods: group, £ (3,69) = 
4.75, £ = .0046; sex, £ (1,69) = 10.61, £= .0017; and the group x sex 
x t r ials interact ion, £ (3,70) = 3.58, £ = .0180. Newman -  Keuls 
comparisons on the group effect and the interact ion revealed the 
only signif icant between group dif ference was that Group 1 ate more 
than any of the other groups and that there were no signif icant pre-post 
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group dif ferences. An inspection of the means indicated that males ate 
more than females. Final ly, for Total Grams Pro-Nutr i t ion Foods there 
were no signif icant effects. 
Pretend Eating Test 
To determine i f  there had been a pre-post change in the number of 
chi ldren select ing one of the PET foods or beverages as a preferred 
snack food a non-parametric binominal test was used (Siegel,  1956, 
pp. 36-42). This test provides the probabi l i ty that the observed 
change in the frequency of select ion of a food is due to change alone. 
These results are presented in Appendix L. One group on one food dis­
played a change which was greater than chance. Six chi ldren from Group 
1 who had not selected milk as a snack on the pretest,  selected i t  as a 
snack on the posttest (JD = .02). 
Individual Food and Total Score Variable Correlat ions 
To determine the degree of relat ionship between the individual foods 
measures and the total score food measures, correlat ions were claculated 
for both pretest and posttest data. The results are displayed in Table 
9a. I t  is instruct ive to note the consistently high correlat ions (.61 
to .92) between M & M's and Total Calories and Total Low-Nutr i t ion Cal­
or ies; also the high correlat ions (.82, .88) between cheese and Total 
Pro-Nutr i t ion Calories. The results for M & M's and Total Calories and 
Total Low-Nutr i t ion Calories are similar to those reported in Bridgwater 
(1981, p.117). 
Analyses of Interview Items 
General Data 
The results which are discussed in this section are summarized in 
Appendix M. I t  appears that the vast majori ty of chi ldren enjoyed coming 
to the trai ler and watching the television program. On the pretest al l  
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Table 9a 
Correlat ions Between Individual Foods 
and Total Score Variables 
Total Low-Nutr i t ion Total Pro-Nutr i t ion 
Total Calories Calories Calories 
Pre Post Pre Post Pre Post 
cheese .01 .37 -.36 -.19 .82 .88 
carrots -.04 .15 -.13 .01 .20 .24 
grapes -.10 .03 -.25 -.29 .35 .48 
bananas .12 -.03 -.08 -.11 .09 .12 
orange juice .32 .40 .11 .04 .44 .59 
M & M's .80 .61 .92 .81 -.30 -.20 
Cracker Jack .19 .11 .16 .19 .08 -.10 
Chips Ahoy .29 .49 .27 .42 .03 .17 
Froot Loops .21 -.01 .34 .08 
O
 
CO 1 - .13 
Kool-Aid .28 .32 .28 .45 .00 -.16 
chi ldren indicated they had enjoyed coming to the trai ler;  on the 
posttest only one chi ld in Group 2 indicated he had not fenjoyed coming 
to the trai ler;  and only one chi ld in Group 1 on the posttest indicated 
he had not enjoyed the television program. The nutr i t ional information 
questions revealed most chi ldren agreed that cheese, banana, carrots, 
orange juice, and grapes were good for you, whi le Cracker Jacks, Kool-aid, 
Chips Ahoy, Froot Loops, and M & M's were not good for you. However, a 
chi-square analysis revealed no between group dif ferences on these dimen­
sions for any food (£>.05). 
Number of Commercials Seen 
Table 10 l ists the number of chi ldren in each group report ing seeing 
a commercial for a part icular product. A between group chi-square anal­
ysis on al l  the non-food commercials indicated that fewer chi ldren in 
Group 4 reported seeing these commercials than did chi ldren in the other 
three groups (Marzon, X2(6) = 39.63, £C0.00005; Bonkers, X2(6) = 28.59, 
£ = 0.0001; Marine World, X2(6) = 34.44, £<0.00005; Baby This 'n That, 
X2(6) = 37.00, £<0.00005; Nerf Basketbal l ,  X2(6) = 38.18, £<0.00005). 
However, for the food commercials fewer chi ldren in Group 1 reported 
seeing these ads (M & M's, X2(6) = 40.14, £<0.00005; Kool-Aid, X2(6) 
= 43.34, £<0.00005; Froot Loops, X2(6) = 38.71, £<10.00005). Since 
chi ldren in Group 4 did not see any non-food commercials, and chi ldren in 
Group 1 did not see any food commercials, i t  appears the chi ldren attended 
to the TV commercials and accurately reported what they saw. 
Table 11 displays the number of commercials each group reported see- : 
ing for each product. One subject in Group 2 reported seeing over 100 
ads for M & M's and Kool-Aid and her data were el iminated from the anal­
yses. For the non-food ads the expected order would be Group 1,2,3,4, 
since Group 1 saw the greatest number of this type of ad and Group 4 the 
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Table 10 
The Number of Chi ldren Report ing Seeing 
a Commercial for a Part icular Product 
Groupe  Yes No 
No 
Response 
Was there a commercial 
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Table 10 (Continued) 
The Number of Chi ldren Report ing Seeing 
a Commercial for a Part icular Product 
Group' Yes No 
No 
Response 
Was there a commercial 
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Group 1 = non-food control 
Group 2 = one repeti t ion 
Group 3 = two repeti t ions 
Group 4 = three repeti t ions 
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Table 11 
Means and Standard Deviat ion on Recal l  
of the Number of Commercials Seen 
Group3  sd 
Marzon 
1 3.05 2.58 
2 2.35 1.42 
3 1.05 1.05 
4 0.00 0.00 
Bonkers 
1 2.65 2.01 
2 2.95 2.84 
3 0.70 0.98 
4 0.00 0.00 
Mi croton 
1 2.95 2.95 
2 2.15 1.27 
3 0.70 0.73 
4 0.15 0.67 
Marine World 
1 3.15 2.81 
2 3.50 3.52 
3 1.05 1.10 
4 0.00 0.00 
Baby This 'n That 
1 3.05 2.58 
2 2.80 2.48 
3 0.75 0.72 
4 0.00 0.00 
Table 11 (Continued) 
Means and Standard Deviat ion on Recal l  
of the Number of Commercials Seen 
Group9  X sd 
Nerf Basketbal l  
1 3.35 3.65 
2 4.15 6.23 
3 0.80 0.83 
4 0.00 0.00 
M&M' s 
1 0.90 3.39 
2 3.26 2.84 
3 2.10 1.62 
4 3.90 2.53 
Kool-Ai d 
1 0.20 0.89 
2  2 . 2 1  2 . 1 0  
3 2.35 2.06 
4 3.75 2.67 
Froot Loops 
1 0.40 1.79 
2 1.58 1.17 
3 2.85 2.60 
4 3.40 2.72 
Group 1 = non-food control 
Group 2 = one repeti t ion 
Group 3 = two repeti t ions 
Group 4 = three repeti t ions 
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least for these products. For the food ads, the expected order would 
be just the opposite, 4,3,2,1, since Group 4 saw the most of this 
type of ad and Group 1 the least. In f ive cases the groups were ordered 
as expected (Marzon, Microton, Baby This 'n That, Kool-Aid and Froot 
Loops): for three of the non-food products the order of Groups 1 
and 2 was reversed; and for M & M's the order of Groups 2 and 3 was 
reversed. 
Subjects tended to be more accurate in report ing the number of 
non-food ads seen than food ads seen. For example, Groups 1 to 4 
said they saw 3.05, 2.35, 1.05, and 0.00 ads for Marzon, whi le they 
actual ly saw 3,2,1, and 0 ads for this product. In contrast,  they 
reported seeing 0.40, 1.58, 2.85, and 3.40 ads for Froot Loops, whi le 
they actual ly saw 0,2,3, and 6 ads. 
Appendix N displays the results of an analysis of variance on 
the number of commercials seen. The group factor was signif icant 
for al l  the ads, both food and non-food: Marzon (£ (3,76) = 15.02, 
* 
£<0.00005), Bonkers (£ (3,76) = 12.87, £<0.00005), Microton (£ 
(3,76) = 11.79, £<0.00005). Marine World (F (3,76) = 10.48, £< 
0.00005), Baby This 'n That (F (3,76) = 13.60, £ < 0.00005), Nerf 
Basketbal l  (F (3,76) = 6.00, £ = 0.0010), M & M's (F (3,75) = 4.89, 
£ = 0.0037), Kool-Aid (F (3,75) = 10.31, P^0.00005), and Froot Loops 
(F (3,75) = 7.60, £ = 0.0002). Post hoc Newman -  Keuls comparisons 
revealed that for al l  the non-food ads Groups 1 and 2 consistently 
reported having seen more commercials than Groups 3 and 4. For M & M's 
Groups 2 and 4 reported seeing more ads than Group 1; for Kool-Aid 
Groups 2,3, and 4 al l  reported seeing more ads than Group 1; and for 
Froot Loops Group 4 reported more than Group 1. These were the only Sig­
nif icant dif ferences found on the post hoc comparisons for both the 
food and non-food ads. 
Recal l  of Commercial Content 
Two graduate students independently rated subject 's responses and 
counted the number of discreet points each chi ld accurately recal led 
from the commercials. When these counts were compared, in no case 
did they di f fer by more than two points, and when there was a di f fer­
ence the counts were averaged. Table 12 displays the number of points 
accurately recal led from the food commercials by each group. Appendix 
0 l ists the results of an analysis of variance on these data. On the 
f i rst commercial the group factor was signif icant (£ (3,76) = 3.74, 
£ = 0.0145), and post hoc Newman -  Keuls comparisons indicated the 
only signif icant dif ference was that Group 1 recal led signif icantly 
fewer points than Groups 2,3, or 4. On the second M&M commercial 
the group factor was signif icant (£ (3,76) = 2.85, £ = 0.0432) and 
the post hoc comparisons revealed the only signif icant dif ference was 
that Group 2 recal led more than Group 1. For the f i rst Froot Loops 
ad the group factor was signif icant (£ (3,76) = 5.90, £ = 0.0011) with 
the only signif icant dif ference being that Groups 2 and 4 both 
recal led more than Group 1. Final ly, for the f i rst Kool-Aid commer­
cial  the group factor was signif icant (£ (3,76) = 5.43, £= 0.0019) 
with Groups 2,3, and 4 al l  recal l ing more than Group 1. There were 
no signif icant effects for the second Froot Loops or Kool-Aid 
commercial (£ > .05). 
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Table 12 
Means and Standard Deviat ions for the Number of 
Points Accurately Recal led from the Commercials 
Group5  X sd 
1st M&M Commercial 
1 0 .00 0 .00 
2 1.25 1.33 
3 0.85 1.46 
4 1.15 1.73 
2nd M&M Commercial 
1 0.00 0.00 
2 1.20 1.74 
3 1.60 1.47 
4 0.65 1.27 
1st Froot Loop Commercial 
1 0 .00 0 .00 
2 2.00 2.05 
3 1.85 1.69 
4 1.85 2.18 
2nd Froot Loop Commercial 
1 0.00 0.00 
2 1.65 1.31 
3 0.70 1.72 
4 0.80 1.77 
1st Kool-Aid Commercial 
1 0.00 0 .00 
2 2.05 1.54 
3 1.65 1.95 
4 2.00 2.75 
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Table 12 (Continued) 
Means and Standard Deviat ions for the Number of 
Points Accurately Recal led from the Commercials 
Group8  X sd 
2nd Kool-Aid Commercial 
1 0 .00 0 .00 
2 1.05 1.76 
3 1.10 2.17 
4 1.15 1.87 
a  Group 1 = non-food control 
Group 2 = one repeti t ion 
Group 3 = two repeti t ions 
Group 4 = three repeti t ions 
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Rather surprisingly, i t  appears that watching the low-nutr i t ion 
ads in this study had l i t t le effect upon subjects'  food consumption 
or food preferences. None of the groups displayed a consistent or 
strong pattern of response to the ads on either the behavioral or 
att i tudinal measures. These results cannot be explained by lack of 
attention to the programming, because al l  chi ldren watched both the 
commercials and cartoon at a very high rate. Therefore, the best 
explanation for these results appears to be the nature of the experi­
mental manipulat ion. 
During their prime viewing hours, chi ldren general ly see about 
10 minutes of advert ising per hour (Barcus & Wolkin, 1977). Of this 
10 minutes, six to seven minutes are for edible products and of these 
about two-thirds are for high-fat or high-sugar products (New York 
State Assembly, 1977). I t  would thus appear that three to four min­
utes per hour is a good est imate of the amount of low-nutr i t ion food 
advert ising to which chi ldren are exposed during their prime viewing 
hours. Thus, overal l ,  chi ldren spend about 17% (10 of 60 minutes) 
of their total viewing t ime watching ads of various kinds and about 
6% (3.5 of 60 minutes) watching low-nutr i t ion ads. Al l  chi ldren in 
this study saw 18 minutes of ads in only 30 minutes of viewing t ime, 
which was equivalent to spending 60% of their viewing t ime watching 
commercials. The percentage of total viewing t ime devoted to low-
nutr i t ion food ads for this study was 0%, 20%, 40%, and 60% for 
Groups 1 to 4, respectively. Whether one compares the total t ime 
devoted to ads (17% vs. 60%) or the t ime devoted to low-nutr i t ion 
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ads (6% vs. 20%, 40%, or 60%), i t  is clear that the current study 
far exceeded the density of exposure to which chi ldren are usual ly 
exposed. 
In attempting to assess the effects of the long-term exposure 
the typical American chi ld gets to television ads for low-nutr i t ion 
products, one feasible research strategy appeared to be to increase 
the intensity of the ads seen in a given period of t ime. The number 
of ads was or iginal ly selected so as to maximize as much as possible 
the degree of exposure to commercials. The three, six, and nine 
minutes of food commercials to which the experimental groups were 
exposed each day were chosen to represent the amount of food ads to 
which chi ldren are exposed during a typical one, two and three hour 
block of chi ldren's prime viewing t ime. To maximize the exposure 
t ime, the same ads and programs were then shown on two consecutive 
days. Since i t  was not possible to experimental ly repl icate the 
total amount of television watched, the current design was chosen 
as the most reasonable laboratory alternative. I t  appears, though, 
that the degree of exposure was too intense. 
The two previous studies which have suggested that low-nutr i t ion 
food commercials inf luence chi ldren to consume more low-nutr i t ion 
foods have used less intensive exposure to the ads than was used in 
this study. Fox et al .  (1980) used a total of f ive minutes of ads 
inserted in a 7-minute 50-second cartoon for about a 38% rate of 
commercials to total viewing t ime (5 of 13 minutes). Lemnitzer et 
al .  (1979) used three minutes of ads in a 7-minute 30-second cartoon 
for a 27% rate (3 of 10.5 minutes). Again i t  is clear that these 
rates are considerably less than the 60% rate of the current study. 
Furthermore, there is a large dif ference just in the sheer numbers 
of minutes of ads seen -  f ive minutes in Fox et al .  (1980), three 
minutes in Lemnitzer et al .  (1979), and 18 minutes in the current 
study. 
Li terature previously reviewed in this paper has suggested that 
product recal l  fol lows an inverted U pattern of response to commer­
cials (Craig, Sternthal,  & Olshan, 1972; Greenberg & Suttoni,  1973; 
Ray, 1969). Gorn and Goldberg (1980) suggested that three repl ica­
t ions of dif ferent commercials for the same product was most effect iv 
in developing brand preference. Col lect ively these results suggest 
that there exists an optimum number of exposures to faci l i tate 
recal l  of the advert ised product and preference for that product. 
Since Fox et al .  (1980) and Lemnitzer et al .  (1979) found some evi­
dence that exposure to low-nutr i t ion food commercials inf luences 
chi ldren to eat low-nutr i t ion foods, but similar results were not 
found in the current study, a plausible conclusion would seem to be 
that there also exists an optimum exposure level for faci l i tat ing 
consumption. The degree of exposure used in this study apparently 
exceeded that optimum level.  
This same explanation may apply to the results obtained on the 
pretend eating test.  As was found with the behavioral data, the 
commercials did not have the expected effect upon food preferences, 
that is,  they did not cause chi ldren to shif t  their preferences for 
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snack foods to the advert ised low-nutr i t ion foods. The only other 
study which looked at this same dimension of chi ldren's att i tudes 
toward the advert ised foods (Gorn & Goldberg, 1980) used exposures 
to one, three, and f ive commercials in the context of a one-half  
hour program (maximum of 8% of total viewing t ime). The exposures 
in this study were much more intense. Once again i t  seems plausible 
that the intensity of the exposures exceeded the optimum amount for 
faci l i tat ing food preferences and could explain the lack of results 
in this area. 
Though not completely consistent, the interview results suggest 
that once the number of exposures to a commercial is greater than 
one, chi ldren tend to report seeing signif icantly more ads than 
chi ldren who were not exposed to the ads. Increased repeti t ion does 
not appear to increase the number of ads reported. Contrary to 
expectat ions, increased exposure to ads for the food products did 
not increase recal l  of commercial content. The results indicate 
that those chi ldren exposed to the food ads recal led them better 
than those who were not so exposed, but there were no dif ferences 
among the three groups that saw di f ferent amounts of commercials. 
As there is reasonably good support for the conclusion that recal l  of 
commercial content fol lows an inverted U pattern (Craig, Sternthal ,  
& Olshan, 1972; Grass & Wallace, 1969; Greenberg & Suttoni,  1973; 
Jacobovitz, 1965; Krugman, 1962; Ray, 1969) i t  was rather surprising 
that the pattern did not appear in the current study. Once again, 
the best explanation for this appears to be the number of commercials 
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the chi ldren saw. Gorn and Goldberg (1980) exposed chi ldren to one, 
three, and f ive ads for a product and found that the three exposure 
condit ion was most effect ive in faci l i tat ing recal l .  To further 
explore the relat ionship between number of exposures and product 
recal l ,  chi ldren in the current study were shown a total of 0,4,8, 
or 12 ads for any one food product. Based upon Gorn and Goldberg's 
results the four exposure condit ion might have been expected to 
exhibit  greater recal l  than the other groups, but this did not happen. 
A major di f ference between the Gorn and Goldberg study and the 
current one, though, is that in the current study al l  chi ldren saw 
a total of 36 ads (non-food ads were added to the above amounts to 
bring the total to 36). I t  appears that when attempting to faci l i ­
tate recal l  of a product i t  may be important not only that the 
number of ads for the product be at an optimum level,  but also that 
the total number of ads of al l  kinds to which a subject is exposed 
be taken into account. 
Several addit ional f indings from the current study were of 
interest.  This study adjusted the data for both covariates and out­
l iers. Several of the covariates had been investigated previously 
(height and weight),  but the rest had not been used. Weight was the 
only covariate which appears to warrant continued use as a covariate. 
I t  was found to account for a signif icant port ion of the variance 
of three of the 10 individual foods and al l  seven of the total score 
variables. Though several other covariates were found to account 
for a signif icant port ion of the variance of some of the behavioral 
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dependent measures, the pattern is not consistent enough to just i fy 
further use of these covariates. El imination of outl iers, whi le not 
occurr ing very frequently, often had substantial  effects upon the 
means and standard deviat ions. Since el imination of data points 
which greatly skew small  samples may result  in a more accurate over­
al l  picture of food consumption, this would appear to be a procedure 
future researchers should use. However, i t  should also be noted that 
the overal l  patterns of results were essential ly the same on the 
data analyses with al l  the data points included and with the outl iers 
excluded. 
There was a tendency for males to consume more than females. 
This dif ference cannot be accounted for by a height or weight di f fer­
ence since these were both used as covariates whenever they accounted 
for a signif icant port ion of the variance. Similar f indings were 
reported by Fox et al .  (1980) and would appear to warrant further 
attention by researchers. 
The psychometric propert ies of the dependent measures received 
some attention in this experiment. The test-retest correlat ions of 
both the individual foods and total scores repl icated previous f ind­
ings and indicated that they are fair ly stable over the t ime tested. 
The low correlat ions between the behavioral eat ing test and the pre­
tend eating test indicate they are tapping dif ferent domains, once 
again highl ight ing the need to do a mult i- faceted assessment of the 
effects of commercials across a variety of domains i f  one wishes to 
gather a complete picture. Unfortunately, the low test-retest 
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correlat ions displayed by the pretend eating test foods raises ques­
t ions about the stabi l i ty of this measure. Apparently some procedural 
changes inst i tuted by Bridgwater (1981) successful ly improved these 
stabi l i ty scores so future researchers wishing to use this measure 
wi l l  probably want to use the revised procedures. 
Probably the most important conclusion from this experiment is 
that the amount of exposure to the ads appears to have been too 
intense. Future research in this area should take into account that 
there seem to be optimum numbers of exposures to ads for maximizing 
recal l ,  att i tude, and consumption. In assessing the impact of the 
large numbers of low-nutr i t ion food ads chi ldren typical ly see, 
research strategies wi l l  need to be used which take these optimum 
exposure levels into account. Longitudinal experiments, natural ist ic 
observations, and survey designs al l  might be viable options, but 
the short-term intensive laboratory exposure strategy which condenses 
what chi ldren would be exposed to natural ly over a longer period of 
t ime, seems to be an inappropriate design. Hopeful ly, future research­
ers investigat ing this most important and social ly relevant area 
wi l l  be able to use the f indings of the present study to more ful ly 
assess the cumulat ive effects of low-nutr i t ion food ads upon al l  
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Parent Permission Letter 94 
University of ITIontana 
Dlissoula, niont ana 59812 
Dear Parent: 
The effects of food advert ising directed at chi ldren have become an 
increasing source of concern to parents, teachers, and health professional 
Dr. Jeffrey of the Psychology Department at the University of Montana has 
received a grant from the U.S. Department of Agriculture to study the 
effects of television advert ising. Several studies have already been com­
pleted with chi ldren from grade schools in the community, but much work 
st i l l  remains to be done. Therefore, beginning in March, we wi l l  conduct 
another investigat ion of chi ldren's eating habits and chi ldren's tele­
vision programming. 
We have already discussed this study with Lee Cort,  Pam Dix, Jan 
Opsahl, Trudy Khoury, Sharon Hanson, and Elaine Shea, the principal and 
kindergarten teachers at Washington School, and they have endorsed our 
project.  We also need to enl ist the aid of you and your chi ld. I f  you 
agree to let your chi ld part icipate in this study he/she wi l l  be brought 
several t imes to a study room on the school grounds. During the f i rst 
visi t  your chi ld wi l l  come as a part of a group for a br ief visi t  to get 
acquainted with the project.  The next two visi ts wi l l  be done individual 1 
and wi l l  last about thir ty minutes. As part of the latter two visi ts 
your chi ld wi l l  be given an opportunity to watch a typical chi ldren's 
television program such as Captain Kangaroo and to test for only eight 
minutes small  samples of some of the fol lowing foods: cheese, an apple, 
a f rui t  juice, a carrot,  grapes, a banana, a piece of candy, Kool-Aid, 
Pepsi,  a cookie, and a breakfast cereal.  Chi ldren wi l l  be accompanied 
to and from class by a col lege student. At some point in the study we 
may need to know what foods your chi ld consumed on a part icular day. 
Please indicate on the enclosed form i f  i t  is al l  r ight for us to tele­
phone you, a number where you can be reached, and the best t ime of day 
for us to cal1. 
We sincerely hope you wi l l  grant permission for your chi ld to par­
t ic ipate as we bel ieve that this study can contr ibute to the national 
discussion about the qual i ty of chi ldren's television. You can indicate 
your approval by f i l l ing out the enclosed form and returning i t  in the 
enclosed envelope. We wi l l  be happy to provide you with information con­
cerning the results of our investigat ion. I f  you have any questions, 
please feel free to cal l  us at 243-5664 or 243-4521. 
Sincerely, 
D. Balfour Jeffrey, Ph.D./Assoc. Professor 
Principal Investigator 
Robert W. McLel larn, M.Ed./Research Asst. 
Appendix B 
Parent Permission Form 
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DEPARTMENT OF PSYCHOLOGY 
PARENT PERMISSION FORM 
Date: 
Chi ld's Name: School: 
Grade: Age: Teacher: 
Does your chi ld have any food al lergies? I f  so, please indicate al ler­
genic foods: 
How many hours of television does your chi ld watch per week? 
Telephone number: 
Best t ime to cal l :  
I  grant permission for my chi ld to part icipate in the study beginning 
in March, 1980, involving assessing the effect of TV advert ising on 
chi ldren's eating habits. 















1. Did you enjoy coming here today? Yes No 
2. Parent 's or school 's ( for lunch) report of what the chi ld 
ate at his/her last meal. 
a) last meal was breakfast lunch 
b) t ime when chi ld f inished last meal 
c) specif ic foods and quanti ty consumed 
Food Quanti  ty 
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Appendix D 
Second Structured Interview 
Name Condi t ion 
Subject 
1. Did you enjoy coming here today? Yes 









Baby This 'n That 
Nerf Basketbal l  
M & M 
Kool -Aid 
Froot Loops 
4. What happened in the f i rst M & M commercial (probe for specif ic 
detai ls)? 
Yes No How Many? 
What happened in the other M & M commercial (probe for specif ic 
detai ls)? 
- 2 - 98 
5. What happened in the f irst Froot Loop commercial (probe for 
specif ic details)? 
What happened in the other Froot Loop commercial (probe for 
specif ic details)? 
6. What happened in the f irst Kool-Aid commercial (probe for 
specif ic details)? 
What happened in the other Kool-Aid commercial (probe for 
specif ic details)? 
7. Which of the foods on the food tray are good for you? 










M & M's 
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Name Pre Condition 
Date Post 
* ' ™~ 1 . .1^ ^ 





Results of Univariate Analysis of Covariance on Cheese 
Source SS d£ MS £ Probabil i ty 
group 1893.11 1 631 .04 5.09 .0029 
covariate 
(TV) 865.65 1 865.65 6.99 .0100 
error 9291 .07 75 123.88 
* 
tr ials 1.06 1 1.06 .03 .8664 
group x tr ials 75.52 3 25.17 .68 .5675 

















£ Probabil i ty 
.49 .6918 
7.38 .0082 ** 
tr ials 
group x tr ials 
error 
438.91 1 438.91 4.08 .0469 
193.52 3 64.51 .60 .6173 
8177.08 76 107.59 
TV = hours of TV watched per week 
* £ < .05 
** £ < .01 
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Appendix F.2 
Results of Univariate Analysis of Covariance on M & M's 





tr ials 88.11 











1 5715.49 16.51 .0001 
75 346.26 
1 88.11 .91 .3430 
3 20.39 .21 .8886 
1 160.70 1 .66 .2014 
75 96.75 
Chips Ahoy 
Source SS df MS F 
group 158, .00 3 52, .67 1 .19 
covariate 
(wei ght) 504 .27 1 504, .27 11 .42 
error 3310, .43 75 44, .14 
tr ials 4, .23 1 4, .23 .38 
group x tr ials 8, .28 3 2. .76 .25 
error 853, .50 76 11 , .23 
Min = minutes since last meal 
** £ < .01 







Results of Univariate Analysis of Covariance on Cracker Jack 
Source SS df MS F Probabi1ity 







(wei ght) 67.71 1 67.71 4.35 .0404 * 
error 1167.41 75 15.57 
tr ial s .76 1 .76 .19 .6650 
group x tr ial s 2.62 3 .87 .22 .8835 
error 304.13 76 4.00 
! 
Cracker Jack 
Source SS df MS F Probabi1ity 
group 42.85 3 14.28 .97 .4124 
covariate 
.0042 ** (TV) 128.52 1 128.52 8.71 
error 1106.60 75 14.75 
tr ial s .76 1 .76 .19 .6650 
group x tr ials 2.62 3 .87 .22 .8835 
error 304.13 76 4.00 
aTV = hours of TV watched per week 
* £ < .05 
** £ < .01 
Appendix F.4 




















1 .20 .2775 
tr ials 




























SS df MS 










tr ials 3497.79 1 3497.79 2.35 .1298 
group x tr ials 8445.15 3 2815.05 1 .89 .1388 
covariate 
(cal) 5364.22 1 5364.22 3.60 .0617 
error 111814.46 75 1490.86 
acal = calories consumed at last meal 
* £ < .05 
^ Appendix G.l 
o 
Means and Standard Deviations Pre-Post 
by Group and Sex - Cheese (Calories) 
Mai e 
Unadjusted Adjustedb  
Pre Post Pre Post 
£ Group3  X sd X sd n_ Group X X 
6 1 40.51 49.13 73.17 99.90 6 1 40.27 72.93 
9 2 18.73 27.07 9.58 12.72 9 2 19.53 10.38 
11 3 8.55 9.08 14.25 26.31 11 3 8.93 14.63 
8 4 8.82 13.70 9.31 15.10 8 4 9.10 9.59 
Female 
14 1 43.40 43.80 35.84 35.99 13 1 37.95 
11 2 12.47 28.15 17.82 25.96 11 2 13.55 
9 3 16.55 28.52 16.99 26.95 9 3 10.42 





Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
b The computer program which was used to analyze these data (BMDP-2V) did not provide standard 
deviations for the adjusted data. 
Appendix G.2 
o 
Means and Standard Deviations Pre-Post 
by Group and Sex - Carrots (Calories) 
Mai e 
Unadjusted Adjusted*3  
Pre Post Pre Post 
n Group3  X sd X sd n Group3  X J 
6 1 3.51 2.92 3.01 4.09 6 1 3.51 3.01 
9 2 1.72 3.09 1.29 1.55 9 2 1.72 1.29 
11 3 1.60 2.06 2.03 3.78 11 3 1.60 2.03 
8 4 1.94 1.96 1.40 1.82 8 4 1.94 1 .40 
Female 
14 1 1.87 2.45 1.72 2.19 14 1 1.87 1.72 
11 2 2.07 2.54 0.94 1.64 11 2 2.07 0.94 
9 3 2.39 3.37 1.29 1.67 9 3 2.39 1.29 
12 4 2.65 2.62 0.54 1.29 12 4 2.65 0.54 
a  Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
The computer program which was used to analyze 
deviations for the adjusted data. 




Means and Standard Deviations Pre-Post 
by Group and Sex - Grapes (Calories) 
Mai e 
Unadjusted Adjusted 
Pre Post Pre Post 
n_ Group3  X sd X sd £ Group3  X X 
6 1 7.82 6.58 18.40 19.29 6 1 7.82 18.40 
9 2 10.43 14.57 8.69 11.21 8 2 6.79 8.68 
11 3 7.65 9.84 5.14 10.08 10 3 4.92 2.16 
8 4 6.84 7.01 10.18 9.34 8 4 6.84 10.18 
Female 
14 1 8.15 8.38 11.24 12.14 14 1 8.15 11.24 
11 2 7.36 9.36 7.03 9.23 11 2 7.36 7.03 
9 3 5.98 5.05 7.26 8.09 9 3 5.98 7.26 
12 4 4.56 5.72 2.42 4.17 12 4 4.56 2.42 
Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
The computer program which was used to analyze these data (BMDP-2V) did not provide standard 
deviations for the adjusted data. 
Appendix G.4 
Means and Standard Deviations Pre-Post 
by Group and Sex - Bananas (Calories) 
Male 
Unadjusted Adjustedb  
Pre Post Pre Post 
£ Group3  X sd X sd n Group3  X X 
6 1 2.22 1.78 0.39 0.95 6 1 1.72 -0.12 
9 2 3.61 6.28 5.74 9.27 9 2 2.60 4.73 
11 3 2.74 2.68 5.43 8.93 11 3 2.35 5.04 
8 4 12.11 12.25 14.50 20.90 5 4 3.46 1.25 
Female 
14 1 4.93 6.20 8.04 12.51 14 1 5.16 8.27 
11 2 2.37 3.28 8.01 13.62 n 2 2.96 8.60 
9 3 3.03 3.12 1.35 1.45 9 3 3.88 2.21 
12 4 2.32 3.73 2.85 4.00 12 4 2.34 2.87 
a  Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
b The computer program which was used to analyze these data (BMDP-2V) did not provide standard 
deviations for the adjusted data. 
Appendix G.5 
Means and Standard Deviations Pre-Post 
by Group and Sex - Orange Juice (Calories) 
Mai e 
Unadjusted Adjusted 
Pre Post Pre 
£ Group3  X sd X sd n Group3  X 
6 1 0.17 1.42 12.92 31.15 6 1 0.17 
9 2 13.26 24.44 7.14 11.93 9 2 13.26 
11 3 37.04 30.85 28.14 27.34 11 3 37.04 





0 . 0 0  
Female 
14 1 9.69 13.07 11.55 12.46 14 1 9.69 
11 2 7.00 11.07 10.48 23.32 11 2 7.00 
9 3 9.29 17.88 14.85 26.13 9 3 9.29 





Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
b 
The computer program which was used to analyze these data (BMDP-2V) did not provide standard 
deviations for the adjusted data. 
Appendix 6.6 
Means and Standard Deviations Pre-Post 
by Group and Sex - M & M's (Calories) 
Male 
Unadjusted Adjustedb  
Pre Post Pre Post 
Group3  X sd X sd n Group3  X x 
6 1 152.50 202.65 146.67 94.96 5 1 74.54 121.45 
9 2 130.56 82.37 146.67 59.16 9 2 138.35 150.33 
11 3 116.36 52.11 137.73 59.60 11 3 119.78 140.59 
8 4 172.50 92.23 126.88 38.45 8 4 169.12 118.16 
14 1 58.57 
11 2 90.91 
9 3 55.56 
12 4 74.58 
40.69 62.14 43 
85.20 71 .82 68 
44.75 53.33 51 
64.44 124.17 74 
Female 
.71 14 1 
.82 11 2 
.84 9 3 





Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
b The computer program which was used to analyze these data (BMDP-2V) did not provide standard 
deviations for the adjusted data. 
Appendix G.7 
CO 
"" Means and Standard Deviations Pre-Post 
by Group and Sex - Cracker Jack (Calories) 
Male 
Unadjusted Adjusted13  
Pre Post Pre Post 
£ Group3  X sd X sd n Group3  X X 
6 1 9.01 9.64 1.39 2.15 6 1 8.47 0.84 
9 2 16.18 17.83 15.25 20.30 9 2 15.63 14.71 
11 3 10.21 10.91 9.45 12.21 11 3 10.13 9.37 
8 4 16.12 19.82 13.00 20.19 7 4 8.67 10.45 
Female 
14 1 4.75 6.90 4.75 7.63 14 1 6.15 6.15 
11 2 3.78 4.73 5.67 8.78 11 2 5.18 7.07 
9 3 15.72 22.28 16.18 15.90 8 3 7.69 11.85 
12 4 4.51 3.75 5.89 8.95 12 4 4.31 5.70 
a  Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
b The computer program which was used to analyze these data (BMDP-2V) did not provide standard 
deviations for the adjusted data. 
Appendix G.8 
Means and Standard Deviations Pre-Post 
by Group and Sex - Chips Ahoy (Calories) 
Mai e 
Unadjusted Adjusted13  
Pre Post Pre Post 
n_ Group3  X_ sd X sd n Group3  X X 
6 1 15.75 24.27 12.75 15.17 6 1 15.75 12.75 
9 2 25.50 23.49 22.50 30.35 9 2 25.50 22.50 
11 3 28.64 18.58 27.82 23.71 11 3 28.64 27.82 
8 4 19.13 17.96 30.94 41.62 8 4 19.13 30.94 
Female 
14 1 16.71 15.23 19.93 18.74 14 1 16.71 
11 2 31.09 34.36 38.45 42.23 11 2 31 .09 
9 3 11.00 13.52 8.00 10.74 9 3 11.00 
12 4 22.50 18.60 20.63 23.54 12 4 22.50 
19.93 
38.45 
8 .00  
20.63 
a 
Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
b The computer program which was used to analyze these data (BMDP-2V) did not provide standard 
deviations for the adjusted data. 
Appendix 6.9 
Means and Standard Deviations Pre-Post 
by Group and Sex - Froot Loops (Calories) 
Male 
Unadjusted Adjusted13  
Pre Post Pre Post 
Group9  X sd x sd n Group
3  X J 
1 6.70 5.49 6.03 3.36 6 1 6.70 6.03 
2 10.27 14.09 7.59 7.90 9 2 10.27 7.59 
3 10.23 9.40 10.96 14.05 11 3 10.23 10.96 
4 10.05 7.44 8.54 8.71 8 4 10.05 8.54 
Female 
1 2.87 2.92 9.19 18.88 14 1 2.87 9.19 
2 9.14 7.43 9.50 10.83 11 2 9.14 9.50 
3 15.19 19.26 14.74 17.87 9 3 15.19 14.74 
4 8.38 10.06 8.38 9.77 12 4 8.38 8.38 
a 
Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
b The computer program which was used to analyze these data (BMDP-2v) did not provide standard 
deviations for the adjusted data. 
^ Appendix G.10 
p— 
i*— 
Means and Standard Deviations Pre-Post 
by Group and Sex - Kool-Aid (Calories) 
Male 
Unadjusted Adjusted*3  
Pre Post Pre Post 
n_ Group3  X sd X sd n Group3  I J 
6 1 13.44 25.17 21.14 25.66 6 1 13.18 21.22 
9 2 31.50 22.37 39.01 19.79 9 2 31.38 38.78 
11 3 41.62 23.83 52.69 17.70 11 3 41.56 52.53 
8 4 32.34 29.12 35.07 26.42 8 4 32.38 35.14 
Female 
14 1 25.71 19.70 18.15 19.50 14 1 25.79 18.42 
11 2 20.31 15.11 28.79 20.11 11 2 20.30 28.91 
9 3 32.34 25.43 42.14 24.24 9 3 32.10 41 .92 
12 4 11.80 19.07 14.53 19.75 12 4 11.94 14.69 
Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
k The computer program which was used to analyze 
deviations for the adjusted data. 
these data (BMDP-2V) did not provide standard 
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Appendix H.l 
Results of Analyses of Variance and Covariance 
with Repeated Measures - Cheese (Calories) 
Unadjusted Data 
Source SS df MS F Probabil i ty 
group 27251.52 3 9083.84 4.45 0.0063 ** 
sex 507.95 1 507.95 0.25 0.6195 
group x sex 8349.56 3 2783.19 1 .36 0.2610 
error 147014.15 72 2041 .86 
tr ials 88 .26 1 88 .26 0 .16 0 .6864 
group x tr ials 1955 .03 3 651 .68 1 .21 0 .3111 
sex x tr ials 1308 .15 1 1308 .15 2 .44 0 .1230 
group x sex 






0  .0953 
error 38671 .84 72 537 .11 
Adjusted Data 
group 26267 .57 3 8755 .86 4 .87 0 .0039 
sex 2 .39 1 2 .39 0 .00 0 .9710 
group x sex 6997 .88 3 2332 .63 1 .30 0 .2820 
covariate 
(hours of TV) 7889 .48 1 7889 .48 4 .39 0 .0398 
error 123968 .65 69 1796 .65 
tr ials 537 .79 1 537 .79 1 .48 0 .2275 
group x tr ials 1676 .95 3 558 .98 1 .54 0 .2116 
sex x tr ials 485 .18 1 485 .18 1 .34 0 .2514 
group x sex 
.0668 x tr ials 2717 .33 3 905 .77 2 .50 0 
error 25394 .80 70 362 .78 
* £ < .05 
** £ < .01 
Appendix H.2 
Results of Analyses of Variance and Covariance 
with Repeated Measures - Carrots (Calories) 
Unadjusted Data 
Source SS df MS F Probabi 
group 22.07 3 7.36 0.77 0.5146 
sex 5.39 1 5.39 0.56 0.4550 
group x sex 13.74 3 4.58 0.48 0.6975 
error 687.77 72 9.55 
tr ials 18.04 1 18.04 6.25 0.0147 
group x tr ials 6.31 3 2.10 0.73 0.5378 
sex x tr ials 7.04 1 7.04 2.44 0.1226 
group x sex 
x tr ials 5.44 3 1 .81 0.63 0.5987 
error 207.76 72 2.89 
Adjusted Data 
group 22.07 3 7.36 0.77 0.5146 
sex 5.39 1 5.39 0.56 0.4550 
group x sex 13.74 3 4.58 0.48 0.6975 
error 687.77 72 9.55 
tr ials 18.04 1 18.04 6.25 0.0147 
group x tr ials 6.31 3 2.10 0.73 0.5378 
sex x tr ials 7.04 1 7.04 2.44 0.1226 
group x sex 
0.5987 x tr ials 5.44 3 1 .81 0.63 
error 207.76 72 2.89 
* £ < .05 
Appendix H.3 
Results of Analyses of Variance and Covariance 





group x sex 
error 
ss d_f MS F 
635.83 3 211.94 1 .47 
263.39 1 263.39 1 .82 
141 .22 3 47.07 0.33 
10392.63 72 144.34 




tr ials 78 .47 1 78.47 1 .79 0.1856 
group x tr ials 352 .27 3 117.42 2 .67 0.0537 
sex x tr ials 35 .61 1 35.61 0 .81 0.3710 
group x sex 
0.2113 x tr ials 203 .10 3 67.70 1 .54 
error 3163 .32 72 43.93 
Adjusted Data 
group 817 .21 3 272.40 2 .35 0.0799 
sex 79 .79 1 79.79 0 .69 0.4097 
group x sex 356 .76 3 118.92 1 .03 0.3868 
error 8118 .82 70 115.98 
tr ials 127 .73 1 127.73 3 .33 0.0722 
group x tr ials 297 .42 3 99.14 2 .59 0.0600 
sex x tr ials 71 .39 1 71 .39 1 .86 0.1768 
group x sex 




• 3 58.27 1 .52 
error 2684 .11 72 38.34 
Appendix H.4 
Results of Analyses of Variance and Covariance 
with Repeated Measures - Bananas (Calories) 
Source SS df MS F Probabi 
group 511 .44 3 170.48 1.48 0.2279 
sex 112.39 1 112.39 0.97 0.3270 
group x sex 1225.36 3 408.45 3.54 0.0188 
error 8308.31 72 115.39 
tr ials 99.00 1 99.00 2.73 0.1030 
group x tr ials 71 .34 3 23.78 0.66 0.5823 
sex x tr ials 2.93 1 2.93 0.08 0.770 
group x sex 
x tr ials 135.83 3 45.28 1 .25 0.2990 
error 2316.40 72 36.30 
Adjusted Data 
group 87.79 3 29.26 0.45 0.7207 
sex 117.33 1 117.33 1 .79 0.1854 
group x sex 219.44 3 73.15 1.12 0.3489 
covariate 
(wei ght) 439.99 1 439.99 6.71 0.0117 
error 4458.09 68 65.56 
tr ials 37.94 1 37.94 1 .29 0.2605 
group x tr ials 108.02 3 36.01 1 .22 0.3085 
sex x tr ials 25.20 1 25.20 0.86 0.3583 
group x sex 
1 .39 0.2536 x tr ials 122.77 3 40.92 
error 2033.77 69 29.47 
* £ < .05 
Appendix H.5 
Results of Analyses of Variance and Covariance 
with Repeated Measures - Orange Juice (Calories) 
Unadjusted Data 
Source SS df MS F 
group 4623.45 3 1541 .15 1 .92 
sex 41 .98 1 41 .98 0.05 
group x sex 6056.83 3 2018.94 2.52 





tr ials 0.01 1 0.01 0.00 0.9944 
group x tr ials 674.29 3 224.76 0.99 0.4046 
sex x tr ials 369.22 1 369.22 1 .62 0.2074 
group x sex 
x tr ials 884.06 3 294.69 1.29 0.2838 
error 16423.87 72 228.11 
Adjusted Data 
group 4623.45 3 1541 .15 1 .92 0 .1333 
sex 41 .98 1 41 .98 0 .05 0 .8196 
group x sex 6056.83 3 2018 .94 2 .52 0 .0646 
error 57669.99 72 800 .97 
tr ials 0.01 1 0 .01 0 .00 0 .9944 
group x tr ials 674.29 3 224 .76 0 .99 0 .4046 
sex x tr ials 369.22 1 369 .22 1 .62 0 .2074 
group x sex 
0 .2838 x tr ials 884.06 3 294 .69 1 .29 
error 16423.87 72 228 .11 
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Appendix H.6 
Results of Analyses of Variance and Covariance 
with Repeated Measures - M & M's (Calories) 
Unadjusted Data 
Source SS df MS F Probabi!ity 
group 22715.34 3 7571 .78 0 .88 0.4533 
sex 170657.49 1 170657.49 19 .94 0.000 *** 
group x sex 8069.51 3 2689.84 0 .31 0.8150 
error 616322.68 72 8560.04 
tr ials 187.49 1 187.49 0 .08 0.7716 
group x tr ials 765.24 3 255.08 0 .12 0.9508 
sex x tr ials 1234.58 1 1234.58 0 .56 0.4571 
group x sex 
x tr ials 25267.45 3 8422.48 3 .81 0.0135 * 
error 159038.48 72 2208.87 
Adjusted Data 
group 46408.99 3 15469.66 2 .62 0.575 
sex 102960.57 1 102960.57 17 .44 0.0001 *** 
group x sex 4612.57 3 1 537.52 0 .26 0.8536 
covariote (min. 
since last meal) 81122.27 1 81122.27 13 .74 0.0004 *** 
error 413249.99 70 5903.57 
tr ial 4586.64 1 4586.64 3 .05 0.0852 
group x tr ials 4859.24 3 1619.75 1 .08 0.3648 
sex x tr ials 237.59 1 237.59 0 .16 0.6923 
group x sex 
0.0006 *** x tr ials 29073.21 3 9691.07 6 .44 
covariate (min. 
0.2795 since last meal) 1787.12 1 1787.12 1 .19 
error 105330.94 70 1504.73 
* £ < .05 
*** £ < .001 
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Appendix H.7 
Results of Anolyses of Variance and Covariance 
with Repeated Measures - Cracker Jack (Calories) 
Unadjusted Data 
Source SS df MS F Probabi!ity 
group 1164.21 3 388.07 1 .47 0.2290 
sex 506.79 1 506.79 1 .92 0.1697 
group x sex 1875.78 3 625.26 2.37 0.0773 
error 18966.44 72 263.42 
tr ials 44.37 1 44.37 0.63 0.4299 
group x tr ials 95.62 3 31 .87 0.45 0.7161 
sex x tr ials 153.67 1 153.67 2.18 0.1439 
group x sex 
x tr ials 50.75 3 16.92 0.24 0.8679 



























per week) 2315.80 1 2315 .80 13 .29 0.0005 
al l  covariates 2767.17 2 1383 .59 7 .94 0.0008 
error 11850.62 68 174 .27 
tr ials 0.00 1 0 .00 0 .00 0.9930 
group x tr ials 173.32 3 57 .77 1 .04 0.3821 
sex x tr ials 126.88 1 126 .88 2 .28 0.1360 
group x sex 
.45 0.7200 x tr ials 74.83 3 24 .94 0 
error 3903.57 70 55 .77 
*** £ < .001 
Appendix H.8 
Results of Analyses of Variance and Covariance 
with Repeated Measures - Chips Ahoy (Calories) 
Unadjusted Data 
Source SS df MS F Probabi1ity 
group 3707.27 3 1235 .76 1 .23 0.3053 
sex 127.11 1 127.11 0.13 0.7232 
group x sex 4715.37 3 1571 .79 1 .56 0.2056 
error 72371.98 72 1005.17 
tr ials 67.28 1 67.28 0 .29 0 .5893 
group x tr ials 250.69 3 83.56 0 .37 0 .7783 
sex x tr ials 0.30 1 0.30 0 .00 0 .9714 
group x sex 
x tr ials 808.32 3 269.44 1 .18 0 .3244 
error 16475.04 72 228.82 
Adjusted Data 
group 3707 .27 3 1235.76 1 .23 0 .3053 
sex 127 .11 1 127.11 0.13 0 .7232 
group x sex 4715 .37 3 1 571 .79 1 .56 0 .2056 
error 72371 .98 72 1005.17 
tr ials 67 .28 1 67.28 0.29 0 .5893 
group x tr ials 250 .69 3 83.56 0.37 0 .7783 
sex x tr ials 0 .30 1 0.30 0.00 0 .9714 
group x sex 
.3244 x tr ials 808 .32 3 269.44 1 .18 0 
error 16475 .04 72 228.82 
Appendix H.9 
Results of Analyses of Variance and Covariance 
with Repeated Measures - Froot Loops (Calories) 
Unadjusted Data 
Source SS df MS F Probabi 
group 812.15 3 270.72 1 .22 0.3079 
sex 28.72 1 28.72 0.13 0.7198 
group x sex 166.10 3 55.37 0.25 0.8611 
error 15946.65 72 221.48 
tr ials 2 .62 1 2.62 0.04 0.8344 
group x tr ials 84.79 3 28.26 0.48 0.7003 
sex x tr ials 63.13 1 63.13 1 .06 0.3062 
group x sex 
x tr ials 78.80 3 26.27 0.44 0.7237 
error 4279.04 72 59.43 
Adjusted Data 
group 812.15 3 270.72 1 .22 0.3079 
sex 28.72 1 28.72 0 .13 0.7198 
group x sex 166.10 3 55.37 0 .25 0.8611 
error 15946.65 72 221.48 
tr ials 2.62 1 2.62 0 .04 0.8344 
group x tr ials 84.79 3 28.26 0 .48 0.7003 
sex x tr ials 63.13 1 63.13 1 .06 0.3062 
group x sex 
0.7237 x tr ials 78.80 3 26.27 0 .44 
error 4279.04 72 59.43 
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Appendix H.10 
Results of Analyses of Variance and Covariance 
with Repeated Measures - Kool-Aid (Calories) 
Unadjusted Data 
Source SS df MS £ Probabi 1 i ty 
group 11076.67 3 3692 .22 5.59 0.0017 ** 
sex 31 37.32 1 3137.32 4.75 0.0325 * 
group x sex 2866.42 3 955.47 1 .45 0.2362 
error 47530.80 72 660.15 
tr ials 1060.04 1 1060.04 3.78 0.0557 
group x tr ials 624.14 3 208.05 0.74 0.5302 
sex x tr ials 142.52 1 142.52 0.51 0.4780 
group x sex 
x tr ials 381 .39 3 127.13 0.45 0.7155 









































1 .59 0.2118 
last meal) 3134 .09 1 3134 .09 4 .99 0 .0287 * 
all covariates 3548 .54 2 1774 .27 2 .82 0 .0662 
error 43982 .26 70 628 .32 
tr ials 205 .71 1 205 .71 0 .80 0 .3742 
group x tr ials 993 .70 3 331 .23 1 .29 0 .2854 
sex x tr ials 119 .20 1 119 .20 0 .46 0 .4983 
group x sex 
.18 .9106 x tr ials 137 .75 3 45 .92 0 0 
covariate 




* £ < .05 
** £ < .01 
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Appendix 1.1 
Results of Univariate Analysis of Covariance on 


















£ Probabi! i ty 
.37 .7718 
14.51 .0003 *** 
tr ials 


































1 .64 .1876 
6.51 .0128 * 
tr ials 
group x tr ials 
error 
4932 .18 1 4932 .17 1 .96 .1661 
2 1 91 .08 3 7 30 .  36 .  29 .  8328 
191681 .11 76 2522.12 
* £ < .05 
*** £ < .001 
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Appendix 1.2 
Results of Univariate Analysis of Covariance on 

























































16.84 o0001 *** 
tr ials 















* £ < .05 
*** £ < .001 
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Appendix 1.3 
Results of Univariate Analysis of Covariance on 


















£ Probabi 1 i ty 
.96 .4176 
4.42 .0388 * 
tr ials 








































£ Probabi! i ty 
6.95 .0003 
4.51 .0369 * 
tr ials 















* £ < .05 
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Appendix 1.4 
Results of Univariate Analysis of Covariance on 






























































£ Probabi 1 i ty 
1 .34 .2675 
5.93 .0173 * 
tr ials 















* £ < .05 
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Appendix 1.5 
Results of Univariate Analysis of Covariance on 
Total Grams Low-Nutrition Foods 
Source SS df_ MS £ Probabi 1 i ty 
group 4727.73 3 1575.91 3.89 .0122 
covariate 
(min) 7943.71 1 7943.71 19.60 .0000 *** 
error 30392.39 75 405.23 
tr ials 132.56 




1 132.56 1 .28 .2621 
3 15.88 .15 .9275 
1 152.80 1 .47 .2289 
75 103.84 


















£ Probabi! i ty 
2.19 .0957 
6.63 .0120 * 
tr ials 












1 . 6 6  
.2703 
.1833 
min = minutes since last real 
* £ < .05 
*** £ < .001 
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Appendix 1.6 
Results of Univariate Analysis of Covariance on 
Total Grams Pro-Nutrition Foods 
Source df MS £ Probabil i ty 
group 8935.31 3 2798.44 2.00 .1212 
covariate 
(temperature) 6327.00 1 6327.00 4.25 .0428* 
error 111690.65 75 1489.21 
tr ials 334.50 1 334.50 .84 .3611 
group x tr ials 1843.92 3 614.64 1 .55 .2083 
covariate 61 .27 1 61 .27 .15 .6952 
error 29711 .68 75 396.16 
* £ < .05 
<v> Appendix J.l 
CO 
Means and Standard Deviations Pre-Post 
by Group and Sex - Total Calories 
All Foods and Beverages 
Male 
Unadjusted Adjusted*3  
Pre Post Pre Post 
£ Group3  X sd X sd n Group3  X I 
6 1 251.64 163.59 295.87 94.97 5 1 188.32 284.11 
9 2 261.75 112.27 263.46 59.85 9 2 249.62 251.33 
11 3 264.66 70.73 293.66 65.33 11 3 260.50 289.50 
8 4 290.17 109.96 249.81 91 .78 8 4 278.75 238.39 
Female 
14 1 176.66 33.86 182.55 70.01 14 1 180.58 186.47 
11 2 186.51 96.67 198.51 95.66 11 2 195.03 207.03 
9 3 167.04 78.02 176.13 68.91 9 3 178.97 188.06 
12 4 191.82 72.44 225.81 102.59 12 4 192.95 226.93 
a  Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
k The computer program which was used to analyze these data (BMDP-2V) did not provide standard 
deviations for the adjusted data. 
<3- Appendix J. 2 
CO 
Means and Standard Deviations Pre-Post 
by Group and Sex - Total Calories 
Low-Nutrit ion Foods and Beverages 
Male 
Unadjusted Adjusted13  
Pre Post Pre Post 
n Group3  J sd X sd n Group3  Y x 
6 1 197.40 187.55 187.97 1 02.94 5 1 127.99 164.01 
9 1 214.01 97.31 231.03 45.99 9 2 208.09 225.11 
11 3 207.06 51 .00 238.66 54.98 11 3 205.03 236.63 
8 4 250.14 105.54 214.43 90.48 8 4 244.57 208.86 
Female 
14 1 108.62 56.69 114.16 65.77 14 1 110.53 116.08 
11 2 155.23 113.25 154.24 85.16 11 2 159.39 158.39 
9 3 129.80 58.09 134.40 52.67 9 3 135.62 140.21 
12 4 121.76 60.16 173.59 79.05 12 4 122.31 174.13 
Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
b The computer program which was used to analyze these data (BMDP-2v) did not provide standard 
deviations for the adjusted data. 
^ Appendix J.3 
CO 
Means and Standard Deviations Pre-Post 
by Group and Sex - Total Calories 
Pro-Nutrit ion Foods and Beverages 
Mai e 
Unadjusted Adjusted13  
Pre Post Pre Post 
r[ Group3  X sd X sd n Group3  X X 
6 1 54.23 54.66 107.89 143.47 6 1 51.48 105.13 
9 2 47.74 46.14 32.44 31.71 9 2 41.71 26.40 
11 3 57.60 36.77 55.01 38.56 11 3 55.57 52.98 
8 4 40.03 18.16 35.39 24.86 8 4 34.35 29.71 
Female 
14 1 68.04 43.72 68.38 41.79 14 1 70.08 70.42 
11 2 31.28 38.32 44.28 37.24 11 2 35.63 48.63 
9 3 37.24 40.65 41.73 50.36 9 3 43.31 47.81 
12 4 70.06 59.91 52.23 47.05 12 4 70.69 52.86 
3  Group I  = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
k The computer program which was used to analyze these data (BMDP-2V) did not provide standard 
deviations for the adjusted data. 
Appendix J.4 
CO 
*" Means and Standard Deviations Pre-Post 
by Group and Sex - Total Grams Fooods 
Male 
Unadjusted Adjusted*3  
Pre Post Pre Post 
Jl Group3  X sd X sd n Group3  X J 
6 1 77.67 32.66 100.33 53.08 6 1 73.49 99.66 
9 2 75.89 43.77 74.11 36.61 9 2 70.04 70.19 
11 3 61.91 22.36 67.64 29.60 11 3 59.43 66.52 
8 4 87.63 30.05 90.25 35.46 8 4 81.45 83.99 
Female 
14 1 58.93 19.12 71.71 27.34 14 1 59.87 73.65 
11 2 56.36 29.98 62.45 43.47 11 2 58.88 66.55 
9 3 49.11 15.89 45.44 15.82 9 3 54.36 51.99 
12 4 54.00 26.94 51.17 13.68 12 4 55.33 52.67 
a 
Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
l 
The computer program which was used to analyze these data (BMDP-2V) did not provide standard 
deviations for the adjusted data. 
Appendix J.5 
Means and Standard Deviations Pre-Post 
by Group and Sex - Total Mil l i l i ters Beverages 
Male 
Unadjusted Adjusted 
Pre Post Pre 
Group® X sd _X sd n Group3  X 
1 32.33 59.72 75.67 68.73 6 1 31.56 
2 101 .00 90.85 106.89 62.59 9 2 96.24 
3 171.73 87.03 180.64 55.49 11 3 170.85 








1 80.21 50.53 65.86 51.23 14 1 83.26 
2 62.09 46.67 89.09 53.45 11 2 67.88 
3 95.22 61.90 129.44 78.99 9 3 100.88 





Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
The computer program which was used to analyze these data (BMDP-2V) did not provide standard 
deviations for the adjusted data. 
Appendix J.6 
CO 
"" Means and Standard Deviations Pre-Post 
by Group and Sex - Total Grams Low-Nutrit ion Foods 
Male 
Unadjusted Adjusted*3  
Pre Post Pre Post 
£ Group3  X sd X sd n_ Group3  I Y 
6 1 24.00 20.01 31.40 19.31 5 1 22.37 27.91 
9 2 38.22 18.99 39.89 11 .35 9 2 39.07 39.48 
11 3 34.64 11.23 38.73 10.41 11 3 35.15 39.08 
8 4 45.13 18.77 37.50 15.15 8 4 42.66 33.42 
Female 
14 1 17.29 10.88 20.29 10.56 14 1 16.84 18.88 
11 2 28.27 22.83 26.64 18.15 11 2 30.95 29.44 
9 3 21.11 9.71 20.00 8.25 9 3 24.66 22.25 
12 4 23.08 13.49 32.92 16.82 12 4 22.06 32.09 
a 
Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
k The computer program which was used to analyze these data (BMDP-2V) did not provide standard 
deviations for the adjusted data. 
Appendix J.7 
ro 
"" Means and Standard Deviations Pre-Post 
by Group and Sex - Total Grams Pro-Nutrit ion Foods 
Male 
Unadjusted Adjusted*3  
Pre Post Pre Post 
n_ Group9  X sd X sd n Group9  x x 
6 1 39.33 27.11 66.33 66.34 5 1 36.37 66.00 
9 2 37.67 41.63 34.22 33.29 9 2 33.11 31 .35 
11 3 27.27 26.63 28.91 34.31 11 3 25.29 28.12 
8 4 42.50 27.66 52.75 38.52 8 4 37.63 47.80 
Female 
14 1 41.64 20,63 51.43 30.66 14 1 42.27 52.93 
11 2 28.09 33.31 35.82 35.42 11 2 29.89 38.99 
9 3 28.00 12.51 25.44 18.35 9 3 32.03 30.60 
12 4 30.92 29.39 18.25 13.78 12 4 32.02 19.50 
a  Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
The computer program which was used to analyze 
deviations for the adjusted data. 
these data (BMDP-2V) did not provide standard 
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Appendix K.l 
Results of Analyses of 
Variance and Covariance with Repeated Measures 
Total Calories All Foods and Beverages 
Unadjusted Data 
Source SS df MS £ Probabil i ty 
group 4844. 63 3 1614 .88 0 .14 0.9381 
sex 260753. 29 1 260753 .29 21 .99 0.000 *** 
group x sex 13244. 27 3 4414 .76 0 .37 0.7732 
error 853696. 37 72 11856 .89 
tr ials 5366 .88 1 5366 .88 1 .80 0 .1840 
group x tr ials 4390 .45 3 1463 .48 0 .49 0 .6899 
sex x tr ials 408 .91 1 408 .91 0 .14 0 .7123 
group x sex 
x tr ials 17016 .51 3 5672 .17 1 .90 0 .1370 








10683.52 3 3561 .17 0 .35 0 .7889 
120989.49 1 120989.49 11 .91 0 .0010 ** 
12495.21 3 4165.07 0 .41 0 .7463 
77578.59 1 77578.59 7 .64 0 .0073 ** 
711156.73 70 10159.38 
tr ials 12243.32 1 12243.32 4.97 0.0289 * 
group x tr ials 13391.74 3 4463.91 1.81 0.1527 
sex x tr ials 359.06 1 359.06 0.15 0.7037 
group x sex „ ^ 
x tr ials 29387.77 3 9795.92 3.98 0.0112 * 
error 174871.35 71 2462.98 
* £ < .05 
** £ < .01 




Results of Analyses of 
Variance and Covariance with Repeated Measures 























0 .08  




tr i  als 2441 .26 1 2441.26 1 .03 0 .3129 
group x tr ials 1831 .37 3 610.46 0.26 0 .8552 
sex x tr ials 1943 .37 1 1943.37 0.82 0 .3676 
group x sex 
.0475 x tr ials 19676 .29 3 6558.76 2.77 0 









group x tr ials 
sex x tr ials 
group x sex 
x tr ials 
error 
73474 .76 3 24491 .59 2 .57 0 .0611 
130736 .85 1 130736 .85 13 .72 0 .0004 
13127 .84 3 4375 .95 0 .46 0 .7116 
18445 .66 1 18445 .66 1 .94 0 .1685 
666989 .28 70 9528 .42 
6831 .16 1 6831 .16 3 .48 0 .0661 
1180 .24 3 393 .41 0 .20 0 .8956 
82 .12 1 82 .12 0 .04 0 .8384 




• 0 .0134 
139233 .14 71 1961 .03 
** 
* £ < .05 
** £ < .01 
*** £ < .QQ1 
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Appendix K.3 
Results of Analyses of 
Variance and Covariance with Repeated Measures 
Total Calories Pro-Nutrition Foods and Beverages 
Unadjusted Data 
Source SS df MS F Probabil i ty 
group 24897 .85 3 8299.28 2 .13 0.1037 
sex 171 .46 1 171 .46 0 .04 0.8344 
group x sex 9371 .92 3 3123.97 0 .80 0.4966 
error 280343 .26 72 3893.66 
tr ials 568 .82 1 568.82 0 .58 0.4502 
group x tr ials 6997 .52 3 2332.51 2 .36 0.0782 
sex x tr ials 569 .41 1 569.41 0 .58 0.4499 
group x sex 
x tr ials 8162 .05 3 2720.68 2 .76 0.0485 * 
error 71036 .48 72 986.62 
Adjusted Data 
group 25453 .00 3 8484.33 2 .31 0.0835 
sex 944 .39 1 944.39 0 .26 0.6136 
group x sex 9252 .65 3 3084.22 0 .84 0.4764 
covari ate 
(weight) 1 9664 .86 1 19664.86 5 .36 0.0235 * 
error 260678 .39 71 3671.53 
tr ials 568 .82 1 568.82 0 .58 0.4502 
group x tr ials 6997 .52 3 2332.51 2 .36 0.0782 
sex x tr ials 569 .41 1 569.41 0 .58 0.4499 
group x sex 
x tr ials 8162 .05 3 2720.68 2 .76 0.0485 * 
error 71036 .48 72 986.62 
* £ < .05 
Appendix K.4 
Results of Analyses of 
Variance and Covariance with Repeated Measures 
Total Grams Foods 
Unadjusted Data 
Source SS df MS F Probabi1i ty 
group 8678.25 3 2892.75 2 .05 0.0141 
sex 20281.93 1 20281.93 14 .39 0.0003 *** 
group x sex 2556.62 3 852.21 0 .60 0.6140 
error 101462.92 72 1409.21 
tr i  als 1042 .90 1 1042.90 2.56 0. 1139 
group x tr ials 1899 .09 3 633.03 1 .55 0. 2078 
sex x tr ials 177 .27 1 177.27 0.44 0. 5115 
group x sex 
x tr ials 511 .18 3 170.39 0.42 0. 7402 
error 29313 .69 72 407.13 
Adjusted Data 
group 6059, .90 3 2019, .97 1 , .75 .1653 
sex 8541 , .08 1 8541, .08 7, .39 .0083 * 
group x sex 2394, .47 3 798, .16 .69 .5609 
covariate 
(weight) 1 5569, .36 1 15569, .36 13, .47 .0005 *** 
covari ate 
(temperature) 7181 , .55 1 7181 , .55 6, .21 .0151 * 
all covariates 20543, .47 2 10271 , .73 8, .89 .0004 
error 80919, .45 70 1155, .99 
tr i  als 
group x tr ials 



















group x sex 













* £ < .05 
*** £ < .001 
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Appendix K.5 
Results of Analyses of 
Variance and Covariance with Repeated Measures 
Total Milli l iters Beverages 
Unadjusted Data 
Source SS d_f MS F_ Probabil i ty 
group 139846.18 3 46615.39 5 .84 0.0013 ** 
sex 21335.27 1 21335.27 2 .67 0.1064 
group x sex 31412.47 3 10470.82 1 .31 0.2772 
error 574715.21 72 7982.16 
tr ials 5977.07 1 5977.07 2 .82 0.0975 
group x tr ials 3041 .74 3 1013.91 0 .48 0.6985 
sex x tr ials 85.61 1 85.61 0 .04 0.8413 
group x sex 
x tr ials 10722.88 3 3574.29 1 .69 0.1777 
error 1 52692.16 72 2120.72 
Adjusted Data 
group 151613.15 3 50537.72 6 .39 .0007 *** 
sex 8512.66 1 8512.66 1 .08 .3031 
group x sex 27949.13 3 9316.38 1 .18 .3244 
covariate 
(weight) 20381.23 1 20381.23 2 .58 .1129 
covariate 
(temperature) 1929.00 1 1929.00 .24 .6229 
al l  covariates 21125.54 2 10562.77 1 .34 .2696 
error 553589.66 70 7908.42 
tr ials 1735.57 1 1735.57 .85 .3585 
group x tr ials 1637.30 3 545.77 .27 .8478 
sex x tr ials 262.26 1 262.26 .13 .7205 
group x sex 
1 .40 .2488 x tr ials 8558.05 3 2852.68 
covariate 
.14 .0456 * (temperature) 8415.23 1 8415.23 4 
error 144276.93 71 2032.07 
* £ < .05 
** £ < .01 
*** £ < .001 
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Appendix K.6 
Results of Analyses of 
Variance and Covariance with Repeated Measures 




group x sex 
error 
Unadjusted Data 
SS df MS F 
1385.53 3 461 .84 1 .10 
7957.57 1 7957.57 18.93 
180.97 3 60.32 0.14 
30262.68 72 420.32 
Probabil i ty 
0.3553 
0.0000 *** 
tr ials 11.31 
group x tr ials 22.34 
sex x tr ials 146.52 
group x sex 
x tr ials 792.43 
error 7017.36 
1 11 .31 0.12 0.7344 
3 7.45 0.08 0.9725 
1 146.52 1 .50 0.2242 
3 264.14 2.71 0.0513 
72 97.46 
Adjusted Data 
group 4013.34 3 1337.78 4.75 .0046 ** 
sex 2989.65 1 2989.65 10.61 .0017 ** 
group x sex 184.69 3 61.56 .22 .8833 
covariate 
(weight) 1664.38 1 1664.38 5.90 .0177 * 
covariate 
(min)3  6093.03 1 6093.03 21 .62 .0000 *** 
all covariates 6762.27 2 3381 .14 12.00 
error 19449.60 69 281.88 
tr ials 178.04 1 178.04 2.46 .1216 
group x tr ials 138.66 3 46.22 .64 .5933 
sex x tr ials 5.91 1 5.91 .08 .7761 
group x sex 
.0180 * x tr ials 779.22 3 259.74 3.58 
covariate 
/ • \Q (mm) .4061 50.63 1 50.63 .70 
error 5073.91 70 72.48 
* £ < .05 
** £ < .01 
*** £ < .001 
146 
Appendix K.7 
Results of Analyses of 
Variance and Covariance with Repeated Measures 
Total Grams Pro-Nutrit ion Foods 
Unadjusted Data 
Source SS df MS F Probabil i ty 
group 9371.57 3 3123.86 2 .00 0.1215 
sex 2831 .24 1 2831.24 1 .81 0.1823 
group x sex 2774.70 3 924.90 0 .59 0.6220 
error 112411.54 72 1561.27 
tr ials 837.04 1 837.04 2 .19 0.1434 
group x tr ials 2229.76 3 743.25 1 .94 0.1303 
sex x tr ials 646.11 1 646.11 1 .69 0.1978 
group x sex 
x tr ials 1657.59 3 552.53 1 .44 0.2369 
error 27537.85 72 382.47 
Adjusted Data 
group 8171.25 3 2723.75 1 .95 .1298 
sex 272.51 1 272.51 .19 .6602 
group x sex 2275.69 3 758.56 .54 .6548 
covari ate 
(wei ght) 9430.18 1 9430.18 6 .75 .0115 * 
covariate 
(temperature) 6801.08 1 6801.08 4 .86 .0307 * 
all covariates 14545.34 2 7272.67 5 .20 .0078 ** 
error 97866.20 70 1398.09 
tr ials 640.80 1 640.80 1 .65 .2026 
group x tr ials 2124.40 3 708.13 1 .83 .1499 
sex x tr ials 620.90 1 620.90 1 .60 .2097 
group x sex 
1 .42 .2440 x tr ials 1650.86 3 550.29 
covari ate 
.7758 (temperature) 31 .67 1 31 .67 .08 
error 27506.18 71 387.41 
* £ < .05 
** £ < .01 
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Appendix L 
Results of a Binomial Test on 
Individual Foods and Beverages on the PET 
Pre Post Yes Pre3  No Preb  
Food G rouP Yes No Yes No No Post Yes Post Prob, 
Pepsi 1 11 9 13 7 3 1 .31 
2 11 9 11 9 4 4 .64 
3 8 12 9 11 2 3 .50 
4 14 6 13 7 4 3 .50 
strawberri es 1 15 5 13 7 4 2 .34 
2 11 9 10 10 2 1 .50 
3 14 6 11 9 4 1 .19 
4 12 8 10 10 5 3 .36 
grape juice 1 6 14 5 15 3 2 .50 
2 8 12 10 10 2 4 .34 
3 9 11 11 9 2 4 .34 
4 4 16 8 12 1 5 .11 
apples 1 13 7 12 8 2 1 .50 
2 9 11 8 12 4 3 .50 
3 7 13 8 12 2 3 .50 
4 10 10 11 9 2 3 .50 
toffee 1 3 17 6 14 1 4 .19 
2 7 13 7 13 3 3 .66 
3 8 12 7 13 1 0 .50 
4 4 16 6 14 1 3 .31 
M  &  M ' s  1 12 8 11 9 3 2 .50 
2 14 6 14 6 4 4 .64 
3 14 6 14 6 2 2 .69 
4 16 4 12 8 4 0 .06 
pears 1 12 8 9 11 5 2 .23 
2 6 14 6 14 1 1 .75 
3 10 10 8 12 4 2 .34 
4 7 13 7 13 1 1 .75 
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Appendix L (Continued) 
Results of a Binomial Test on 
Individual Foods and Beverages on the PET 
Pre Post Yes Prea  No Pre*5  
Food Group Yes No Yes No No Post Yes Post Prob. 
oranges 1 12 8 12 8 2 2 .69 
2 12 8 8 12 6 2 .15 
3 10 10 8 12 5 3 .36 
4 7 13 9 11 1 3 .31 
mil k 1 8 12 14 6 0 6 .02 
2 6 14 8 12 3 5 .36 
3 8 12 9 11 2 3 .50 
4 9 11 11 9 1 3 .31 
Twinki es 1 8 12 10 10 1 3 .31 
2 14 6 14 6 2 2 .69 
3 11 9 10 10 5 4 .50 
4 16 4 15 5 2 1 .50 
Kool-Aid 1 12 8 10 10 6 4 .33 
2 14 6 13 7 4 3 .  50 
3 12 8 13 7 4 5 .75 
4 13 7 10 10 4 1 .19 
Al pha-Bi ts 1 7 13 5 15 4 2 .34 o «•» 
2 8 12 11 9 2 5 .23 
3 9 11 12 8 1 4 .19 
4 8 12 8 12 3 3 .66 
















3 10 10 13 7 3 6 .25 
4 11 9 14 6 2 5 .23 
Life Savers 1 11 9 12 8 3 4 
.50 
C C 
2 16 4 16 4 3 3 .  66 
3 19 1 14 6 6 1 .06 
4 11 9 10 10 3 2 .  50 
* £ < .05 
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Appendix L (Continued) 
Pxesults of a Binomial Test on 
Individual Foods and Beverages on the PET 
Food 
Pre Post Yes Pre3  No Pre 
Group Yes No Yes No No Post Yes Post Prob 
Froot Loops 1 7 13 7 13 3 3 .66 
2 14 6 15 5 3 4 .50 
3 13 7 15 5 2 4 .34 
4 13 7 12 8 4 3 .50 
Mounds 1 7 13 6 14 4 3 .50 
Candy Bar 2 7 13 10 10 1 4 .19 
3 6 14 6 14 4 4 .64 
4 9 11 7 13 2 0 .25 
raisins 1 13 7 10 10 4 1 .19 
2 8 12 5 15 5 2 .23 
3 5 15 5 15 2 2 .69 
4 8 12 8 12 2 2 .69 
peanuts 1 14 6 13 7 5 4 .50 
2 7 13 4 16 4 1 .19 
3 7 13 7 13 3 3 .66 
4 8 12 9 11 4 5 .50 
3  The number of children who selected a particular food on the 
pretest but not on the posttest. 
k The number of children who did not select a particular food on 
the pretest but did select i t  on the posttest. 
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Appendix M 
General Interview Data 
First Structured Interview 
No 
Group Yes Mo Response y2  df Prob. 
Did you enjoy 
coming here today? 1 20 0 0 
2 20 0 0 
3 20 0 0 
4 20 0 0 
Second Structured Intervi ew 
Did you enjoy 




20 0  0  
19 1 0 
20 0 0 
20 0 0 
1.037 3 0.7923 
Did you 1ike the 
television program? 1 19 1 0 
2 20 0 0 
3 20 0 0 
4 20 0 0 
1.037 3 0.7923 
Which of the foods Not No 
on the food tray Group3  Good Good Response xi df Prob. 
are good for you? 
cheese 1 18 2 0 1. 674 3 0.6427 
2 20 0 0 
3 18 2 0 
4 18 1 1 
Cracker Jack 1 7 13 0 1. 508 3 0.6805 
2 10 10 0 
3 8 12 0 
4 6 13 1 
banana 1 19 1 0 1. 001 3 0.8010 
2 19 1 0 
3 20 0 0 
4 19 0 1 
* There was insufficient data for the computer program to generate 
these values. 
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Appendix M (Continued) 
General Interview Data 
Second Structured Interview 
a  Not No 
Group Good Good Response y2  df Prob. 
Kool-Aid 1 11 9 0 1.374 3 0.7116  
2 13 7 0 
3 10 10 0 
4 9 10 1 
carrots 1 18 2 0 2.260 3 0.5202   
2 19 1 0 
3 20 0 0 
4 19 0 1 
1 5 15 0 1 .012 3 0 
2 8 12 0 .  
3 7 13 0 
4 6 13 1 
Chips Ahoy  .7983 
orange juice 1 18 2 0 1.542 3 0.6727 
2 18 2 0 
3 18 2 0 
4 19 0 1 
Froot Loops 1 7 13 0 4.559 3 0.2071 
2 12 8 0 
3 11 9 0 
4 6 13 1 
grapes 1 19 1 0 1.596 3 0.6602 
2 19 1 0 
3 17 3 0 
4 18 1 0 
M  &  M ' s  1  5 15 0 
2 6 14 0 
3 4 16 0 
4 5 14 1 
Group 1 = non-food control 
Group 2 = one repetit ion 
Group 3 = two repetit ions 
Group 4 = three repetit ions 
1.502 3 0.9184 
Appendix N 
Analysis of Variance on Recall 
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0 .0002  *** 
** £ < .01 
*** £ < .001 
Appendix 0 
Analysis of Variance on the Number of Points 
Accurately Recalled from the Commercials 
1st M & M Commercial 
SS df MS £ Probabil i t .y 
19.34 3 6.45 3.74 0.0145 * 
130.85 76 1.72 
2nd M & M 
14.44 3 4.81 
128.55 76 1.69 
Commercial 
2.85 0.0432 * 
1st Froot Loop Commercial 
52.45 3 17.48 5.90 0.0011 ** 
225.10 76 2.96 
2nd Froot Loop Commercial 
7.94 3 2.65 1.36 0.2617 
147.95 76 1.95 
1st Kool-Aid Commercial 
56.05 3 18.68 5.43 0.0019 ** 
261.50 76 3.44 
2nd Kool-Aid Commercial 
18.25 3 6.08 2.15 0.1012 
215.30 76 2.83 
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